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FOREWORD

This is one of several projects managed and cost shared by Bath Iron Works
Corporation as part of the National Shipbuilding Research Program. The
program is a cooperative effort between the Maritime Administration's Office
of Advanced Ship Development and the U.S. Shipbuilding Industry.

The U.S. Shipbuilding Standards Long Range Plan recommends program
for standards development for the next decade. The plan addresses the logic
and basic considerations required to organize and implement operating
procedures.

The task was assigned by subcontract to IHI Marine Technology of New
York a division of Ishikawajima-Harima Heavy Industries Co., Ltd. of Japan.
Mr. Y. Ichinose of IHI-MT directed the project. He was assisted by Mr. S.
Hirano, of IHI, Aioi Japan.

Mr. John C. Mason of Bath Iron Works Corporation provided overall
guidance and direction for this project. Mr. Samuel Wolkow of BIW coordinated
the compilation of the background data and arranged the shipyard surveys. He
also supervised the finel editing and composition of this report.

February, .1982



ReEcOMMENDED U.S. SHIPBUILDING
STANDARDS PEOGRAM
LONG-RANGE PLAN

VOLUME I - FINAL REPORT
A. EXECUTIVE SUMMARY

0.1 BACKGROUND AND TASK
OBJECTIVE

During the past three yearn, a major effort has
been established under the National Shipbuilding
Research Program to support the development and
implementation of standardization in the U.S.
shipbuilding industry. While significant progress
has been made during the preliminary phase of this
program, it was the consensus of the program
participants and other key industry representitives
that expert assistanace should be solicited to formally
recommend astandards long-range plan for the U.S.
Shipbuilding industry. A plan that would include
standard program goals, objectives, plans, priorities,
and other necessary courses of action.

With this background, IHI Marine Technology,
Inc., an American subsidiary of Ishikawajima-
Harima Heavy Industries Co., Ltd. (IHI). Japan,
was selected to perform the task as described above.

The principal objective of this task is to present
a written recommmended long-range plan for the U.S.
Shipbuilding Standards Program baaed upon the
knowledge and experience of the Japanese ship-
building industry, Specifically, IHI.

The proposed long-range plan includes recom-
mendations placing:

— primary emphasis on near term (2-3 years)
priorities and alternative courses for action to
achieve maximum benefits from standardi-
zation at both indstry-wide and individual
shipyard levels, and

— secondary emphasis on development of longer
term (5-20 yearn) gods to serve as planning
guidance for ongoing efforts

0.2 TASK REPORT — FORMAT

The task report is compiled in two volumes.

Volume | includes the executive summary, the
logic and basic considerations for establishing

standardization goals, how to categorize and

prioritize the standards, organizational structures

for development and implementation of standards,
benefits of standardization end other necessary
guidelines to execute the standards long-range plain

The following appendices are included for ref-
erenc:

Appendix 1-A-Background Survey Summary
Appendix I-B - Standadization in the
Japanese Shipbuilding Industry

Volume Il summarizes the recommended long-
range plan for the U.S. shipbuilding industry with
specific guidelines and recommendations for im-
plementation.

The following appendices are attached
Appendix II-A — Standards Category Tree
Structure
Appendix 11-B — standards Priorities

Appendix 11-C — Contents of Standards
Publications

Appendix 1I-D — Examples of System Codes
Reference material used to develop Appendix

I1-B (Standardization priorities) consists of a
summary of existing U.S. and foreign shipbuilding

standards (based on a 1979 U.S. Survey), and a

listing of current U.S. Navy standard specifications.

0.3 BACKGROUND SURVEY

The task began on March 6, 1981, with a
background survey of past and currant standards
activities and the needs of the U.S. shipbuilding
industry. A Summarizedreport is attached as
Appendix I-A

Principal fidings of the survey were as follows:

— There are a great number of existing standards
that can be utilized by the U.S. shipbuilding
industry, but many of them are duplicated and
badly need consolidation and/or unification.

— Some of the major shipyards am already
introducing advanced technologies such as
zone-outfitting, accuracy control etc., and are
spontaneously developing their own in-house
standards as required.

— -Most of the shipyards visited have expressed
Strong desires to:
0 consolidate commerciel/navy standards

o simplify plan approval/inspection proce-
dures
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04 LONG-RANGE PLAN

The recommended standards long-range plan is
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namely “national”, “industry-wide” and “in-house”
mwmqmmdcdmwmcx
standards defined by their functions, and further
divided into systams or processes reiated to the

The long-zange pian was developed from this tree
msmmmﬂy,bydmngmmdard:

Tars vows 3 a shhans_racwe weiA_raswe aves 1A ng-rerm
U' U“v‘“: dalde Sidd b ™ VL hidy b AT ) b by Shdi A &N W dulel

goais,

Ths comosps of carsgorixing stapderds imeo
“nationai”, “industry-wide” and “in-house™ lavels
generaily follows the standards scructure adopted in
Japan. However, the rscommended standards
longm:gaplmdoumﬂnc:thnmogmndmjar
differsnce between Japan and the US. in the
“national” standards category. This imporrant

diffarence iz expisined frther in Section 1.3 of
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Volume L

Priority leveis for deveiopment of standards are
based upon the variouscriteriaindicaced. Generally,
the frst pricrity is given to those areas svhich involve
industry-wide standards and inciude basic mate-
rials, fittings, and equipments that comprise the
Ship’s Various Systems. SeCOndary priority i3 given
to standards that evoive from the {ormer priority
level and require more time to develon, and to the
consoiidation of existing requirsments.

Based upon this philosophy, the long-range plan
addresses three development goals, namely,
short-term (2-3 years), mid-term (5-7 vears) and
long-term goals (10-20 years).

Short-term goais piace empiasis on basic product
standards, functional performance standards and
aemgmengmeenng standa.td.s, which :m the Dasis
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term desigyengineering standards, basic testing/
inspection standards and productior process
standards.

Long-tmsmdnmmdudpdmgn/w
standards, testing/inspection standards, produc.
tion process standards, accuracy/tolerance stan.
dards, ste., all of which require more time to deveiop
or depend on short-term and mid-tarm standards as
prerequisites.
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OF THE LONG-RANGE PLAN

The following sections summarize guideiines for
impiementation of the recommendsd long-range
plan:

1) Organizational Structures

Recommended structures for deveiopment and
implementation of national standards and indusery
standards ars delineated, referring to the organi.
zational structures adopted in Japan. Overall, the
existing organiza:ionai structurs x‘or the Nationai

anrable writh favehas nmmnnnnn of tha zovern.
apraie jaris apanon
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ment, regulatory bodus. pertinent marine induse
tries and shipownsrs, SNAME (Socisty of Naval
Architaces and Marine Engineers) PANEL SP-8on
Standards and Specifications is suggestad to con-
timus core pianning acdvides, and ASTM
(American Society for Testing and Materialy)
Committes F.95an Shlnhuﬂdmﬂqhmdd remain the

principal working zroup. Participation of ANSI
(American Narional Standards Instituce) is sug-
gested to coordinate national standards martars,

For company levels, the organizational structure
is variable, depending upon the standardization
goals of the company. It is recommended that
special project taams bs formed under the direct
control of top management to effectively implement
a maijor program of in-house standards develop-
ment,

2) Standards Deveiopment

Recommended standards items, grouped oy
functions and classified by short-term, mid-term
and long-term priorities, are listed in Volume II,
APPENDIX II-B.

It is recommended to begin development of these
Ja-d- g
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company levels, concentrating on short-term
priorities.
In reviewing the APPENDIX II-B list, it must be

recognizad that there are, in fact, many gtandards

that already exist and are utilized by the U.S.
shipbuilding industry. A significant problem,
however, is that many standards are issued by
different organizations for the same area resulting
in overiap, duplication and even contradiction.
Therefore, it is recommended that consohdatxon of

camidacdes aloas Lo 33 ____.1 _ - emet
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goal. In particular, it is recommended that a major

affort be initiatead to consolidats existing Navy
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standards, as far as practicable, with commercial
standards. There are some 12,000 standards cur-
rently refersnced by the Navy, and it is conceivable
that many of these could be consolidated with
commercial equivaients.

-3=

3) Implementation

It must be recognized that the successful im-

plementation of the recommended U.S. Ship-
building Standarde Program Long-Range Plan will

require subctantz:l‘t;;i:el-s;ppon and partici-
pation by both government and industry.

Consolidation and development of National,
industry voluntary and company in-houss stan.
dards should proceed in a coordinated fashion
within the framework of a major combined
government/industry thrust,

Tt ia recommended that SNAME Panel SP-§ on

Standards and Specifications take the lead in
initiating formal planning for an expanded National
Shipbuilding Standards Program which can ac-
complish the objectives of the recommended
long-range pian.

- -



B. BACEGROUND CONSIDEXATIONS
AND GUIDELINES FOR
STANDARDIZATION

Standsrdizarion nlavs an imporcant role in ra-
tionalizing and improving i ty in most

ceemtd s cmme e aa
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In order to promote standardization with max-,
mme:ﬁamcyandbmmw:hsmdm xr.xs

needs of the industry. The okjective of this task is
to provide a recommended long-range plan for the
U.S. Shipbuilding Standards Program, based upon
the knowiedge and experiance of standardizarion in
_the Japanese shipbuilding indusery.

= The guidelines described herein bnica]ls: follow

cumerances strronmding the indirerry are somesrhat
unaing tae £

different berween the two countries, the funda-
- mental philosophy of standardization is clearly
adaptabie.

The prnnary objective of standardization is to
increase productivity by building products based

upon a unifisd specification, design and production
A andad

pmcmm:muptmboeamlyapphedm
mass-production industries which manufacture
kigi voiume. Shipbuilding, however, is inherently
not suitabie for massapmduction dus to the size of

snms. their compxenw in stucturs and systems,

slaa crmnwa STy A namisiumrea nmane awd
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operating  charactaeristics, etc. Therefore,
standardizazion in shipouilding must be ap-
proached with z differenc ph:losopny.
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demand is extremely favorabie to the shipbuilding
mdum'l‘hmm.m,smdndofsmdm
and commonality in mdmdual componsuts and
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Therefors, in shipbuilding, 2 maximum effore
shonid he concentrated on standardizingthese hasic
areas rather than a whole ahip dom‘gn.

GM-A.—IM“ 15 &‘!3
sandnds ars widely uud and accapud by all
parties involved in tho shipbuilding industry.

machinery and equipment, reguiatory bodies, de-
sxgnagcnts.etc.uwellasthashprnﬂdmby

nlnmna an 1~nmmnr role in vmnmm nﬂ;\dun

processes, improvement in communication, and so

’ fmnmhmmmdardmonmm-

mmmmcnmamm::gun i-i.

[n a narrow sense, standards are considered as a
requirement which shoulid be conscientiousiy ob- - -
served hy the user, however, some flexibility should

he nermitted to facilivare annlicarion, For ezamnia
P aa v - v W Taes 1raacs pimy

the fabrication process of amdaxdprodmahould
be leit to the discretion of the manufacturer so that
he can select the best method o attain the highest
productivity. Also, the shipbuilding industry should
consider standards of other pertinent industries or
suppliers to supplement their own standards rather

than forcing cuszom msnufacturve to specific re-

e SUSRSy SRS e aSSaaT W S Al &

quirsments.
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As mentioned mmmlv qh}nhn]d!nc standards
hbmennn - 2N

should be developed in staps, mmmd. from basic
elements such as marcerials, components and other
hardware comprising the ship’s systams, and then
extanded to individual systams and, evenmally,

a com ?‘ smpumdﬁé.éémroruw@l
engineering, ptoducuon processes, quality assur-
ance, ete., should be standardized to provide

mazimum efficiency in engineering and producnon.
Priority leveis of standards development shouid be
decided considering the impact on the industry and
the influence on future development of advanced

shipbuilding technoiogies. T
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INSERT FIGURE 1-1

122 Shipbuilding Standardizstion Goais

As mentionsd previcusly, standardization goals
fcwpmwbpwaddmpd
to provide fuil benefits to the entire shipbuilding

indusery inciuding ship ownsers, vendors, regulatory
bodies, ste. The following items indicate the goals

whichshnuldbopmd:

1) Design and Engineering

a) sml'ﬁmnu and improvement o

plars
d)Smhfyapprovdproeathnumdredua

8) Minimize design changes
f) Improve product quality and reliability

Tac_Y_ o ___

g)Awmmmmwmwumqﬁnr
ments

2} Purchasing
a) Improve communications with vendors/
suppliers
b) Shortan delivery time
¢) Minimize custom made products

3y Qg 1t Lot cemmnadecsmaa

Q) NPy PUWITARSIUE UICEUWTs

3) Vendors/Suppiiers

a) Stabilize technical level and improve product
fity
b) Improve production methods

¢} aunpm:y or eliminate approvai proceauses
d) Improve product reliability

4) Inspection
a) Minimize repetitious inspection
b) Eliminate overiapping and duplication of
inspection by reguiatory agencies
c) Reduce inspection time/cost

5) Product Accuracy

a) Unify product accuracy
b) Improve product reliabiiity and
sarety

b

6) Production Methods
a) Im.pmvt producibility, preductivity and

satsty
b) Improve production methods

7) Shipownaer/Cperator

a) Improve communications with shipyard

b) Improve operation eﬁ.ciex.:gy by .applying
products with proven reliability, performance
and safety

¢) Improve interchangeability of components

d) Improve ability to obtain spare parts from
other than the original equipment manuiac-
turer

8) Resnistory Bodiss/ Classification Societiss

a) Simplify approval procsdures and reducs

b) Reduce tasting/inspection workioad

¢) Improve communication with shipyards/
vendors

1.3 CATEGORIZATION OF

SHIPBUILDING STANDARDS

1.2.1

Ohisctive of mrmnz St.nminﬂil
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hardwars comprising various systems, and is con.

structed through many different processes from
design through production. To promots standard-

ization in a timely and eifective manner, it is
essential 0 eonsolmau thess various elements and
categorize them systematically inmto families oz
groups which have similarity or commonaiity in
their festures or functions. The categories must be
appropriataly defined so that the items to be
standardized and their pnomy order for develon-
ment may beeasily identified. Toserve this purpose,

the dsveiopment of a “tree structure” is a method
commonly used to identify the relationship between
the item and the standards category it belongs to.
The “‘Tee structures” also facilitates determinacion
of priority orders for standardizarion.

1.3.2 Standards Structure

Shipbuilding standards can be structured and
categorized in two different ways. One way is to
categorize the standards by assessing theirintluence
on various structural leveis of the industry. For
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instance, standards which require mandatory ap-
plication could be enforced by governmem:al lawsor
regulations. Standards which serve as guidance or
yudmokx for the mdum-y could be established by

i fi ke o smeamimabdiams eacmoessndime Fha Tl

an um;mxw O OIgaliZaulilll Iopicocliuilg wWiv =
dustry on a voluntary consensus basis. Finally,
standards which only apply to individual needs
could be established as appmpnato by each com-
pany. This standards structure hes been success-
fully applied in the Japanese shipbuilding industry.
The first category is defined as “national standards”
and is enacted by the Industrial Standardization
Law under the name of Japanese Industrial Stan-

Adawda /TIQ)Y Tha aannand satavamr ia dafinad aa
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“industry-wide voluntary standards” established
by various organizations such as the Japan Marine
Standards Association, the Society of Naval Ar-
chitects of Japan, etc. The third category is defined
as “company in-house standards” developed indi-
wdunﬂy by each shxpyard. thle the approach to

____________ £F . SIS § RS N

“national” standardization differs significantly

between Japan and. the U.S., the same general

catagorization is considered annlicahle.

b AAAAUAV AL s VW asmataie wewe SIT I es W

The second aspect of categorization is to divide
ths standards into families or groups b}r specv.ﬁc
functions or process levels such as raw material,
basic components, products, engineering, per-
formance, testing/inspection, production process,
accuracy, etc. This categorization is generally ap-
plicable to any industry.

1.3.3 Definition and Features of Standards

In principle, the standards structure adopted in
this long-range pian generally follows the standards
structure applied in Japan. The standards cate-
gories are divided into the following groups, char-
acterized oy their dominant factors.

— National standards

— Industry-wide voluntary standards

~— Company in-house standards

The definition and features of respective stan-
dards are as follows:

1) National Standards

Tn Tnﬂun tha dierinetian hatwraan narinnal and
Qpail JOLVIGAE il

uv WO VAW WAV, u

industry-wide standards is clearly established.
(Appendix I-B describes the Japanese structure in
detail.) National standards in Japan are those
developed and published within the JIS (Japanese
Industrial Standards) and enacted by the govern-
mental agency; e.g. the Minister of Transportation
for Shipbuiiding.

-~7=

Inthe U.S., the definition of “national” standards
is subject to various degrees of mtarpretation. For

the purposes of the recommended shipbuilding
standards long-range plan; the following definition

is qrrcactan
io SugprIveie

First, national standards must be distinguished

fanwn tha santiivamanite af intasnatinnal asvaamans
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(e.g. IMCO, SOLAS, MARPOL, etc.) or require-
ments invoked by Federal rules and regulations
(USCG, USPHS, FCC, etc.).

National standards are generally defined to
include Federal agency standards or specifications
(e.g. DOD, USN, MarAd, etc.) and those industry
voluntary standards which have been accepted as
American National Standards by ANSL Items in
this category inciude definitions of technicai terms,
codes, units, ete.; design criteria or specifications for
material and equipment (s.g. navigation, life saving

appliances, firefighting/protection equipment,
ete.); and basic materials and components (e.g. steel,
fasteners, cable, valves, flanges, etc.).

2) Industry-wide Voluntary Standards

Industry consensus standards are developed ona
voluntary basis by nationally recogmzed organi-
zations ﬁp‘xeseﬁﬁﬁg‘ a cross-section of the various
segments comprising the shipbuilding industry (e.g.
ASTM, SNAME, IEEE, etc.). Industry-wide
standards should be developed on a priority basis
considering such factors as commonality of usage,
benefits to or impact on the industry, performance
and quality requirements, etc.

" Items in this category include design criteria or
specifications for various shipboard machinery,
equipment and systems, standards for quality
assurance and mspecnon, em, and equxpment/
cumponenus w1uexy useu m we muusury \e g
ladders, manholes, mooring fittings, ete.).

1t shouid be noted that industry-wide standards
will significantly overlap the national standards
category to the extent that they are adopted by
government agencies or ANSI, and likewise will
overlap, perhaps less significantly, the company
in-house standards category.

3) Company In-House Standards
Company in-house standards are those which are
developed to meet the company’s particular needs.
Thesestandardsareintended to fillthe gaps of the
former two standards categones and/or to establish

standard processes from design through production.

ES



National standards and induscry-wide voiuntary
nannnmc are mmmmn si:uzndv mﬂdiﬁﬂd to meet
uniqus sh;pyard xaahtus or production procssses
and urilized as in-aouse standards. Also, vendors’
standard machinsry or equipments can be adopted
as one element of in-house scandards.

Ium in this category inciude varicus enginesr-

mqm:wdnds.symmodm
m’-—— /draiting mamusls and guidancs, working
standards for fitting eqmpmm pxpo fabrication,
material codes and symbois, machinery founda-
tions, etc.

Further, scandards categories may bedivided into
thefollowing groups, charactarized by theirfunction
or process level:

- Product standards

= Design/enginsering standards

— Functional performancs standards

— Testing/inspection standards

— Production process standards

- Accuracy/tolerance standards

The definition and features of respective stan-
dards are as followss

1) Product Standards (including Standard
. Specifications)

The object of product standards is to realize
benefits in mammfacturing or production processes
by scandardizing the product’s qu::ﬁmncm. By
utilizing these standard products, design and
purchasing departments can procsed with their
work prior to formai contzact award, and attain the
following beneritx

a) amph.:y technical evajuations and approval
procedures batween the buyer and ..he vendor
or supplise.

b) The quality of the product is maintained by
complying with the standard thereby sim-

" plifying testing and inspection requirements.

¢) Purchasing procedures can be simpiified by
ordering the product simply by its standard
code designacion and title.

d) Vendors or supplisrs can produce standard
pggdnmanmckmmleadmzwmpmed
delivery times,

8) Standards contribute to stabilizing and im-
(unit outfitting, zone-outtitting, ete.)

9) Avoid over design csused by muitipiicity of
requirements.

Product standards promote the advantages of

standardized production. In dsveioping product
standards, the product must be designed o satisty
the consensus of the users, and the benedrs will
mcmﬁthnp:mmapplynhmmonﬁmd
production tachniques. Thereiore, product stan-
dards should be developed pmmnly by the man-
ufacrurers, Typical examnles of product standards

AL T SRy @ J [Te—

ananchnn.annhcrahla.bms.chocb,m
windows, cargo blocks, etc., covered either by
national, induscry-wide or in-house standards.

The objective of design/enginesring standards is
to define the functional performancs requiremesnts
andmalchnmmuaxth-sh;p.Damhd
are developed from these standards. The use of
deugn/engmmgstmdndsekmmconﬂ:mm
enginesring and specifications over design, design
chmgu.em.mdmbmmmpmvedthty,

..l.-l..‘!.a-’. amad o mracy of S tha awd p'ﬁ?d"” 2= wall

u:h:mmmofdwgnmhm'[‘hamom,
these standards shouid be developed by specialists
in their respective fields, and those with a high
degree of commonaiity should be categorized as
industry-wide standards, while others unique to the
company needs, should be categorized as in-house
standards. Typical axampies of design/engineering
smdmsmthmforbmcdmgn.speanmon&
various sSupport systams, o.g. hﬂgaa.nd ballase
system, cooling system, fire extinguishing system,
life saving equipment, cargo piping system, stc.

3) Functionai Performance Standards

e oo = _

Functionai performancs standards define the
design criteria and/or conditions -equu-ed to
mainzain the product’s performance, and inciude

necessary standams and data for their application
to the ship’s hull, machinery or equipment.

Thmmdndsmbeuadforgmdmcoattha
preliminary desxgn stags to assure penonnanca
quality and to reduce design manhours and cycie
duradions, These standards should be developed by
the users, in collaboration with their suppiiers.
Typical examplies of performancs standards are for
lifs boats, davits, navigation equipments (compass,
ete.), desk machinery, pumps, etc.

4) Testing/Inspection Standards
Testing/inspection standards define the procs-
dures and criteria for testing and inspection of
products to assure quality and performance. By
establishing these standards, the following ad-
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vantages can be expected:

a) As the level of understanding improves and
confidence is established in the inspection
process, the inspection function can be re-
‘““:d toar nnﬂnm cnmnlmg hml ’r"“! mll
contribute to a more effective and less costly
inspection function.

b) Eliminating differences in acceptance levels
hetween individual supervisors will help to
avoid conflicts during inspections.

c¢) The testing and inspection by regulatory
bodies can be delegated to reputable, expe-
rienced shipbuilders or vendors, or by ship-
builders to vendors.

d) Delivery/manufacturing lead times can be
shortened by simplifying stringent inspection
requirements.

These standards should be developed either by

shipbuilders or manufacturms, on anindustry basis,
and thoss which should mmn]v with federal re-

gulations should be developed as national stan-
dards, Typical examples are inspection standards
for machinery and equipments, standard sea trial
agenda, and various shop and onboard installation
" tests of machinery, hull and electrical equipment.

5) Production Process Standards

Production process standards pursue the objec-
tive of standardizing production techniques to
increase productivity. By applying these standards,
the following advantages can be attained:

a) Proven and productive work processes and
methods can be employed resuiting in safer
working conditions, and leading to improved
reliability and quality of the end product.

b) Work processes or methods can be easily
refined and improved, leading to reduction in
production manhours,

Production process standards are required to

rationalize and unify production processes and,
therefore, should be developed by specialists in ship

production technology. Standards which can be
mA-lu utilizad 'lmr the whole industry conld be

developed as mdum-y-mde sta.ndards although
most will be in-house standards. Typical examples
are standards for main engine shafting alignment,
flushing methods of piping systems, pipe fabrication
process, welding procedures, etc.

6) Accuracy/Tolerance Standards

Accuracy standards define the allowa wable

whidiv v aliowable t

-0

ances at each stage of hull construction. By

establishing these standards, the shipbuilder,
shipowner, vendor/supplier, regulatory bodies, etc.,
can use a uniform criteria for accuracy acceptance
which should resuit inimproved productivity. Thess
acceptancs levels should be developed by specialists
in sinp s structural requements. Standards which

can be widely used by the whole industry should be

categorized as industry-wide standards or, other-
wise, as in-house standards.

1.3.4 Standards Tree Structure
In developing a long-range standards plan, there

are many prerequisites which should be thoroughly

investigated and resolved before proceeding to the
next step. Most important is to organize and
systematize these numercus items into a “tree
structure” to facilitate identifying the standard’s
characteristics, the category to which it belongs, its
relationship with other standards, systems, or
processes, and its priority for deveiopment. The
“tree structure” designed for the U.S. shipbuilding
industry is detailed in Volume IL

The “tree structure” is first divided into three
basic Cawguuw. nam“y “national 3’@"&"&5",
“industry-wide voluntary consensus standards”
and “company in-house standards”. Then each
category is further divided into standards groups
defined by functions or processes, specificaily;
product standards, design/engineering standards,
functional performance standards, testing/
inspection standards, process standards, and so
forth. Finally, each group or family is divided into

.g l o . 3
specific elements characteristic of each group or

family.

1.4 ESTABLISHMENT OF STANDARDS
LONG-RANGE PLAN GOALS

Shipbuilding standards include a great number
and a variety of items, ranging from basic compo-
nents to complex and, in some cases, highly so-
phisticated systems. Therefore, in order to achieve
the goals in a timely and effective manner, it is
important to develop a long-range plan which
establishes priorities and implementation proce-
dures based upon projected impact and influence on
the industry, cost returns, and other factors that
affect standardization goals. As previously men-
tioned, the development of a “tree structure” is a
prerequisite to orgamizing the }cng-range plan.
Based on this “tree structure”, it is recommended
that the standardization plan be divided into three



development goais, ia., short-term, mid-term and
long-tarm goals for seiocung and pnonuzmg the

items to be standardized. The following is the
recommended developmens pian of the three goal

1Y et Maceee D nala
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Short-tarm is defined 28 a 2-3 year period. The
mmmswmummpeaumgmpmodaheuﬁ
be directad toward basic slements essenzial for

3hin's svetame such as hasic marsriale comnonents,
Shdais ST Senataey o jpolll ghas)seieidia jetes ]

fittings or equipment, and basic design csiteria,
specifications, performance requirements, atc.
Thess standards can be developed independently
m:hmmnmnsmhnhnpmﬂddmhpmox
other standsards, The standards that sqouid De
daveloped during this period generaily inciude:

Brod N

Functional performance scandards

Design/engineering standards (bagic)

2) Mid-Term Goals

Mid-term goals comprise 2 period of 5-7 years.
The standards that should be developed during this
period anouid be directed toward systams soft-ware
which depend on shore-term standards as prere.
quisites, or require time to dsvelop and/or those
which form the basis of other reiated systems or
processes to be developed in the future. The

period generaily inciude:
Design/enginsering standards

Testing/inspection standards (basic)
Production Process standards (basic)

period shouid be directed coward software for detail

anmnmv nroduerion DPOCessas. ACCUFACY. N
CLG=2T.
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spection, operaticn, stc., which require accom-
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plishment of short-term or mid.cerm goab as a
prereguisice. These standards aiso require more

= S P I S PRI S

mxxommwmcinﬁ.ﬁm«
tions involved.

PRGN, RO |

m SCEDCETOS wm.cn are ulumy cxamnm as
mid-tarm goals, but nsed more time to davelop due

to their mnhmmm can be shiftad ta hncr.rm-m

dmiopmm’rhntypqoismdudsuobcdum
oped during this period generaily inciude:
Design/enginsering standards
Testing/inspection standards
Production process standards
Accuracy/ tolerance standards
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Assessmuent Factors
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should be determined considering the following

fareora:

a) To what extent will the standard be utilized?

{by shinhnilders, vendors?)

b) Whas field will benest by using the standard? -

(in design, purchasing?)
¢) What conditions shouid be satisted prior to
standardizing the item?
For example, 2 standard consisting of saveral
products will require individual products or
equipments to be standardized beforshand.
d) How long will it take to develop the standard?
¢) What are the implications for implementing
advanced shprmldmg tachnology concept:s,

e.g. AOnMan Uruuucuon. muumanzeu

outfitting, CAD/CAM, ate.?

r'wnuu caan 0. appx‘upmwy aetermmeu ava-
luating the above factors, and ail standards cats-

gories can be assessed in the same manner,

Peacrical assessment mcedmu and ..ha

snonsihle nmnxmnﬂ l a
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Section ...a.2.




1.5.2 Priority Levels of National/Industry/
Company Standards

Highest priority should be assigned to industry
standards which can be developed to benefit the
industry as a whole. Individual companies may
modify their standards as necessary to satisfy the
particular needs of their own facilities or production
processes in parallel with an in-house effort to adapt
and/or develop company standards.

Secondary, but still high priority, must be placed
on consolidating existing national standards to
eliminate duplications, contradictions and unnec-
essarily stringent (and costly) requirements. The
consolidation and unification of U.S. Navy and

hu——-srmal sdvn—rl--:‘n nha 1‘:‘ cnmp’l‘sa +tha

cipal element of this priority thrust.
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efforts should first support industry and national

level development and consolidation. In parallel

with this acnvity, thein-house standardmnon level
of effort and priority must be decided on a case basis.
Torealize the full benefits of company participation
in any level of standardization, it is recommended
that initial involvement be organized as a special
project under top management control. Each
company must take early action to establish
standardization policy and procedures and rec-
ognize the need to eventually establish a formal
standards function, if one does not already exist.
Organizational structures for standards develop-
ment and implementation are discussed further in
Section 1.6.

ne f‘lﬂﬂ.‘.

1.5.3 Priority Levels by Standards Groups

In general terms, standards groups (or families)
should be prioritized considering their impact and
benefits to the industry and the relationship to
advanced shipbuilding technologies and produc-
tivity improvements. The following are the basic

-]l]l-

logic and principles for determining the priority
order of the standards groups.

Product standards, basic design and functional

performance standards are considersd as short-

term development areassince they form the basis for
detail design/engineering/production standards
and lead to the development of standard
machinery/equipment modules (units), zone-
outfitting, material and production control and
CAD/CAM techniques. Design/engineering stan-
dards and production process standards should be
correlated to facilitate xmplementauon of these

zone-onen:eo. prouucnon :ecnmques. num are
considered as mid/long-term development objec-

tives since thaew aenl v tha nmcf‘nna cfanrlnw‘

va frn:
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Testing/inspection standards can be developed
independently of other standards. Testing/
inspection methods and procedures aiready
established by rulu and regulanons could be

aeme Ao 323 2
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Others should be developed as mid/long-term

standards priorities with collabaration between the

MR lad adllasvale WAsal SULSDTLESITA USSR Wl

users and the suppliers. These standards lead to
simplication of testing/inspection process which, in
turn, reduce costs and improve delivery time.

Production process standards are closely related
to most of the otherstandards and, therefore, should
be developed in parailei as abpropriate. For ex-
ample, mttlagranon of CAD/CAM, integrated

PO SRy SNSRIy SN piy P R ¢
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control by zones, using computers and the “pallet
svstam”. contribute to reduction of nroduction

Sy=SvTias Sravaa wmST ¥ AVaLSLalaa PAVeawsaar

manhours and time from contract to dehvery

The following table summarizes the features and
benefits to the industry and the priorities for
development.
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Type of Standardy

Product Standaxds

Punctonal Performn-
ance Standardy

Deslgn/Engineering
Standaxds

Testng/Inspection
Standurds

Production Process
Standaxds
Accuracy Standards

Ma !or Ubery

Shipyard
Veador
Regulatory Bodles

Shipyacd
Vendor
Regulatory Badics

Shipyaxd

Shipyard, Veador,
Shlpowner
Regulatory Badles

Shipyaxd
Shipowner
Regulatory Budies

Bencllts

Design
Purchasing
Ingpection

Design
Purchasing
Iuspection

Dealgn
Production

Inspection
Production

Production
Ingpecuon

Clrcumsatances

Can be developed
independently

Can be develaped
indupendently

Should be based on
proven standaxd-
Ized praducts

No restraluts

Will be enhanced if
products/funcilonal/
dosign stundaxds,
etc.are established

Development
Time

Shoxt

Shoxt

Need tme to
coordinate within
hudusiey ox company

Need thine for
cooxdination with
the groups con~
cerned

Neud thue for
coordination with
the groups con-
cerncd

Prlorgy_

gt

¢

Shoxt-term

Short-tern

Shoxt-term
&
Mid-texrm

Mid-term
&
Long-tecxm

Mid-texrm
&
Long-term



1.6 ORGANIZATIONAL STRUCTURES

FOR STANDARDS DEVELOPMENT
AND IMPLEMENTATION

1.6.1 Functional Requirements

To develop and implement standardization based
upon the recommended standards long-range plan,

PR IS 15 Sy 2 del mva ] abune adrrma

itis essentiai to estaDiish an OTZANIZALIONAL SITUCTUTS

to assume the responsibility for planning, devei-
opment, implementation and maintenance of the
standards. This structure is required for each
standards category level, namely, national, industry
and company levels.

The major functions required for each organi-
zational structure are as follows:

— Planning and assessment of the recommended

standards long-range plan

— Development/consolidation of standards

— Approval of standards

— Publication of standards

— Follow-up and maintenance of standards

To establish these functions, the responsible

. orgammon must have the authority and capability
to organize and control various groups to develop
and maintain the standards. Particularly in the case
of national and/or industry levels, an organization _

aceddene 2l]l masttan
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be developed is required.

1.6.2 Procedures for Standards Development

and Maintenance

Regardless of the category the standards belong
to, the standardization procedure must follow the
following process:

1) Dlanning
L] & ARAAALALAE
— Survey of items to be standardized

Asmaen ok a actamdaade lacme =a -

- Uevempmenu of a standards long-range

plan based upon the survey results
2) Deveiopment
— Drafting of the first proposal of the
standard specification, drawings, etc.
— Technical evaluations of the draft proposal
— Amend and finalize the draft
3) Approval
— Review of final draft at various levels
— Approval
4) Publication

— Printing, publication and distribution

5) Maintenance
— Survey of standard’s utilization by the

industry

v a1 L e s n—aa]
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feedback

1.6.3 Functionai Organization

The core of standardization work is the functional
organization which actually conducts the planning,
development, approval, pubhcar.ion, and mainten-
ance of standards. The organization must represent
the consenus of the industry and should possess the
highest knowledge and experience to develop and
evaluate the standards from a technical viewpoint.
The achievement of standardization is funda-
mentaily dependent upon the performance of the
functional organization.

The functions required are:

— Planning, deliberation and determination of

the standards long-range plan

— Planning, deliberation of annual development

plans

— Preparation of original drafts of standards,

and deliberation of drafts

To fulfill these functional requirements, the
organization should fit within an overail structure
for standardization at various levels. The following

] atws 3 3
general structure is recommended for this purpose:

1) Standards Committae

ny TP o/ WS AASLats ¥ W

The Standards Commttee should be the pre-

P4 F- U

vauing committee among the task gToUps, and its
members should include ail chairmen of the Sub-
committees organized under the Standsrds Com-
mittee, and other personnel specially selected and
assigned to serve the purpose of the committee. The
tasks assigned to this committee are:
— Deliberation and determination of the stan-
dards long-range plan
— Deliberation and approval of annual devel-
opment plans

— Final approval of individual standards drafts

2) Subcommittees

Technical subcommittees should be organized
under the Standards Committee to undertake the
tasks categorized in specialty fields (e.g. coatings,
machinery, piping). The subeommittee members

abhaisld T P A S
should include all chairmen of the Task Gmups
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arganized under sach subcommiites, and OEET
personnsl speciaily selectsd and assigned o sexrve
the nurnose of the committae. The tasks assigned o

e P e s SaT =2 2228 AR LI

this sub-commitzee are:
— Plannirg in accordance with the standards
long-range pian
= Developmaent of the annual development pian
== Deliberaticn and interim approval of indi-
vidual standards draits

mmmmmw

smdn&.mmhanpndtoﬂmm;pm
— Basicsurveys, draiting, inputto the standards
long-range plans
— Preparation of individual standards dratts
(specifications, drawings, atc.)

Eachofthoabovtmahnuldmdudcspc-“

cialists rspresenting shipbuilders, shipowners,
mpphnﬂvennon, reguiatory bodies, zovernment

agm parenwa of lmvm and nmm—mnca

A:mmpnylmlsth-moithnsundnds
orgapization cannot ha distincrly delinestad sincait

dapend:mthnmandsmczth-smpyud.
Large shipyards may be able to eszablish speciai full
time committses, buz, generaily, medium or smail

~ shipyards simply do not have encugh personnei o

undertaks off-line tasks.
Inlngnahxpymamoszmﬂarwd:nfor
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within the company. For instance, the Standards
Commirtee couid he formed by management levels
of engineering and production fisids to determine
Iong-rmge and annuai development plans. Sub-
committees could be established including exper-
mncadpmcnnulfmmeachmldmmawand
annrove standsrds dratts, These committee

SPrFeT TS

members can participate part time without dis-
rupting their routine jobs. The Task Groups could
be formed as project teaams, speciaily assigned to
undercaks the drafting and documentaton of

standards on a full dme basis.

cInmramlwi:.'.c}.tdnuothav:!su.chacmt::.;kuht‘y

muse oo consider zltarnarive 3",3?’"’""‘" Tn"m- instance,

for smail shipyards, one alternative is to promote
standardization as part of the routine work by line
enginesrs instead of assigning a apecial team to
concentrate on scandardization. This dnd of or-

..,

gan{-—af-;eg is oftan diffiey it conte oi. lop man.
agement must take the mmanve to establish
standardization goals and encourage line managers
to achisve the goals. Also, it is desirable to form a
smail standards maintenance group of 2-3 peopie

shinyard, and to handle fling and maintanancs of

Sy Ritle

the standards.

1.6.4 Orzanizational Structure of
Shipbuilding Standards in Japan
As detailed in APPENDIX [-B, standardization
in the Japansse shipbuilding industry was initiated
in the late 1940’s, asmonalandmcmsnylmh.
The categories of standards currentiy appiied are
nationsl standards (JIS-F), induscry-wide voiun.

rawr standavdae (TMS str) and nrivate comnany
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in-house standards of individual shipyards. Since
in-houss standards are developed by an organiza-
tional structure uniqueiy devised to suit their
individual needs, a singls “typical” scucture cannot
be cited. Therefore, IHI's organization is used asan
example.

A. National Shipbuilding Standards (JIS-F)

The Japaness nationsl standards are defined as
Japaness Industrial Standards (JIS), covaring ail
major industriai aspects, and are enscted by the
Japaress Government under the Industrial Stan-
dardization Law. JIS standards for shipbuilding are
coded with the symbol “JIS.F™.

The procedure of establishing JIS standards is
shown in Figurs 1-2. In principal, the Minister
responsible for the specific induswry refers the
planning and devalopmant of standards to the
Japanese Industriai Standards Commirtes (JISC),
which is designated under the law and attached to

the Minierry of Intarnarional Trade and Indusery

ATAMAMIVE ] WA eV wesmeTRwaries @6t Shew eem———s )

(MITD), andsmndardsdehbm:edandappmadby
JISC are snacted under the law by the responsible
Minister. JISC consists of rspressntatives of the
pemnan: industries (or suppliers), consumers (or
users), vendors, persons of { learning and experiencs
(universities, institutes, etc.) and reievant govern-
ment agents composing a General Assembly, a
Standards Council and 29 Divisional Councils,
classified into specialized Helds. Each Divisional
Council has severai Technicai Commirttees as task
zFrouna.
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Figure 1-2 Procedure of Establishing JIS




In the case of shipouilding, the Japan Marine
Standards Association (JIVISA) is encruscad by the
Minister of Transportation (MOT) to underrake
deveiopment of the ariginal drasts of JIS-F stan-
dmmuamomnmnwmchu
responsible for promoting standardization syn-
thedicaily for the shipbuilding induscry and consists
dmmmmbmwahmhuﬂdus,

JISC’s Shipbuiiding Divisional Council for deiib-
aration, and upon their approval, the standards are
enmndaJEFbyMOTandpunhmdmon
wide through the Naticnal Gazstte.

Standards thus enactaed are transferred to the
Agency of Induscrisl Science and Technology,
(AIST) Standsrds Dept., acting as a Secretariat for
the JISC, and printed and diswributed publicly
through the Japan Standards Association (JSA)
which is a private organization under the controi of
AIST. Figure 1-3 show the organizacional flow chart

-]l

of JIS-7 deveiopment.

B) Industry-Wide Shipbuilding Standards
JMSA is a privats organization entrusted by the
Japarnsse Government to syntheticaily promote
standardization for the shipbuilding industry, and
their standards are coded 28 “JMS”. JMSA has a
committes composed of representacives of shipe
builders, shipowners, pertinent marins industries,
persors of learning and experience, classification
mm,m,wnmhnhmthcdnempmmmm
of industry voluntary standards, and deliberaces
original drafts of standards drasted by their sub-
committees. JMA standards, thus approved, are
enscted by the chairman of JMSA, and princed and
publicized. JMS is distinguished from JIS-7 by its
ob;mwhchmpmdmorob}mthnnud

thereby, there is no duplication or contlict hetween
JIS-F and JMS. Figurs 14 shows work flow of JMS.



Figure 1-3 Work Flow & Organizationai Chart for jiS-F
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Apare om JMSA, there are other organizations
which issue veluntary standards for the industry,
such ass

~= Japan Shipbuilders Aseocistion (JSA)

~ The Ship Machinery Mamufactursr Associa.

tion of Japan (SMMAJ)

~= The Socisty of Naval Architacts of Japan

(SNAJ)
~ The Marine Engineering Society in Japan
MESDH

«iS=

_~ Japan Electrical Manusacturers’ Association
(JEMA)
— Japan Cable Manuracturers’ Association
@Cs)
serve as the basis of engineering, functional pez-

formence standard machinery/aciinmaent snacifi.
VAR TR 1 ] g — = g - ——

cations, inspection, etc., supplementing JIS or JMS
standards. Most of these standards are included in
company in-house standards per se or modified, if
necessary, to meset specific requiremsnes.
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Figure |-4 Work Flow & Organizational Chart of JMSA Standards (JMS)
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C) Company In-House Standards

The scope of standardization is quite differsac
b-mnnmdxudulcompnmuand.eomqumﬂy,

The crganizational struckire, described herein, is
the scucsurs adopted by I[HDs Shipbuilding
Division, which represents one of the largest
seandardization etforrsin theJapaneseshipbuilding
indusery.

Standardization in [HI has proceeded in three
phases, as foilows:

1) Phase 1 (1268-1972)

2) Phase 2 (1973-1976)

Maintenance of standards and development of
sundnas.commngfmm?hml.(pmducaon.
accurscy).

3) Phase 3 (1976}

Standards’ maintenance, including revisions of
existing standards tC meet new requirsments or
mmons of international standards, rules and

and developnient and standardization
ofuwﬂtafg:.muhxm oqmpmmandsymms_._

Figure 1-5 shows the organization chart when"
standards developmens was at its peak (Phase 1),
and Figure 1-6 shows the current organization chare
where the major stfore is focused on maintsnance of
existing standards,

The standardization effors is adminiscered and
controiled by the Technical Department of ths
Shipbuilding Division Headquarrers in Tokyo, and
the Management Committes, which urtilizss the
routing Department Managers’ Assembiy of each
dxfteren:unld.pmmomthosmnndsdmlop—
ment by assigning various sub-committees of
specialized areas to undercaks the work. Sub-
committee members are selected Tom the routine
engineering and production line of aach shipyard.
Drasting of the standards and/or maintenance ars
undertaken by a Standards Group belonging to the
Design Department of each shipyard.
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Fizure 1-5 (cont'd)
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Many of the a.dvantagea and benefits to the
various eiements of the Smpmlud.!ng industry re-
suiting from standardization have heen already

Aasmeihad ivn CQanttan 1 9
QescTioesd In gvuuvu. doloe

The direct benefits of standardization become
even more significant when one considers the
important contribution to implementation of ad-
vanced technologies which eventually lead to im-
provement in productivity. The following indicate
some of the most productive shipbuilding techno-
logies which require standardization as an essential
element.

1) Outfit Units/Modules

Ne2ef34 12mita amd madiddas ama sl atr e AL
Uutiv UMits a04 moduies are CoOmoinations ot

basic components assembled into suitable packages
to facilitate pre-outfitting in-shop or on-block
before erection on the building berth. Product
standards provide the basis for module design, and
design standards define the optimum scope and size
of modules. Production standards support efficient
implementation of modularization.

Outfit units or modules also facilitate estab-
lishment of “effective work packages (pallets),
material control, production/labor planning and
controi, computerization.

2) Zone-Oriented Production and
Product-Oriented Work Breakdown
Structure PWBS

Zone-oriented production is a production system
based on geographic work zones instead of systems.
Product-oriented Work Breakdown Structure
(PW'BS) extends the basic phﬂosophy of Zone-

onenteu pmuucuon uennmg BDB pmuucuon pro-

cess by zone, stage and problem areas, evolving from
mndnlnninhrm

N\

3) Computer-Axded Desxgn/’uanufacmrmg

{(CAD/CAM)

Computer-aided design and manufacturing is
not only facilitated by, but requires standardi-

cramAdamds

zation. Product standards and design standards
can be stored m the data bank, simplifying

. AU Yoy -tveor

prognmmms tu.l.u PIOCosouls.

4) Rationalization of Procurement
Product standards, functional performance

=25~

standards, testing/inspection standards all
promote common understanding between the
buyer and the suppliers, and greatly simplify the
approval and testing processes, leading to re-
duction in cost and delivery time. The adoption

f emamisfocbimaes’ atandawd nradiiare crhare
Ol lLHAaUUIOLWMLTID JIWEUUGLU PiVUUVD Tueew

possible will significantly reduce lead times and
free critical engineering/procurement manpower

Bou - RHieta b gt Y

to address priority areas.
5) Accuracy Controi

Accuracy and tolerance standards asmre tha )
quality of workmanship to the buyer and in-
spectors. Accuracy contyol reduces or eliminates
geometrical inaccuracy of ship structure during
each work process resulting in significant im-

provements in nroductivitvy and saferv. narti-

SamaTamt= e pATRRLSIATIS) SiN SRSSL) s pree

culatly at erection. -

6) Computerized Material Control

Material Control should be a computerized,
comprehensive program which interrelates de-
sign, material control, production scheduling
and accounting. By using this approach, key
elements of production control can be associated

arbh cmataninl mercenkhasims Rlalla 4 cenesld laaidanl
WAL LUAVOLIAL PULLIadilig. T LLUC 1L WU o8laear

to have all materials standardized, this is
practically impossible, therefore, the material
control system must be programmed to handle
all materials including those unstandardized.
Obviously, standards will greatly simplify the
programming and reduce the computer work-
load.

Flgure 2-5showsthe system flow chart of THT's

) AP S Y . PISPU B < SR,

Material Control Qystem for reference.
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1.7.2 Economic Effects
Standardizartion is not Jumﬁable unless the

cost and time invested results in an adequate and
tangible return. Therefors, it is essential to assess

nrojected cost and time savings appropriately as

Mevjewwvvin LUSE SSSSS WSSST S 114G

standards are bheing dweloped within the
framework of the long range plan.

Assessment of economic benefits is sometimes
difficult since standardization involves many
direct and indirect factors. For example, it is easy
to assess cost returns on a single standardized

decmce amccecalasaler

proaucu or a series of PIoaucts Completsiy

standardized, but itis difficult to assess products
or processes which are mixtures of standardized
and unstandardized products, or when second-
ary benefits are involved, such as reduction in
delivery time, storage time, simplification of
testing and mspection, reducing maintenance

—_ . PRI SR . SR s S

costs, and so forth. The economic effects of the
latter case can often only be assessed qualita-
fwgly,a_]_xgggggmmnzmutta_kesacertamnme
to realize the benefits. Regretfully, there is no
established format at this time for assessing
these effects, regardless of the standardization

approach.

However, the factors which commonly con-
stitute profitable cost returns are as follows:

~ Reduction of manhours

PRPS SR Uiy ¥

proaucuocn)

Shortening manufacturing and delivery time
Reduction in cost

Reduction in drawing submittals, communi-

cation costs, changes

— Reduction in maintenance costs

(engineering,

rn .3 JY . JSIPR | o el
lhnererore, aepenaing on the type Or stanaaras, tol

benefits usually relate to one of the above factors.

The following are some examples of the effects of
standardization, which could be assessed quanti-

" tatively:

1) Reduction of Manhours
The engineering manhours required for design

and purchasing, (e.g. planning, specifications,
manufacturing drawings for sub-contractors, etc.)
have been reduced substantially by using standard
products, standard drawings and the utilization of

PO iR vy | Seratama £l

a cumpuwrueu material control Sysiem. The fol-
lowing table shows the reduction of engineering
manhours expended annually for hull design in one
IHI shipyard:
Year

1973 1974
Brne Mhve /Manth

AL OLTALLL FOf ATANASSAS

43,900 42,959 35,650 31,600 29,950 19,7

1975 1976 1977 1978

2) Reduction in ’thnufactunn:/])ehvery
Time

Bollards (double bitts) took 90 days to design and
manufacturer when they were designed for each
application. This was reduced to 40 days by
standardizing matenal, shapse and dimensions.
(THI)

3) Reduction in Manufacturing Costs

a) The costs of pipe flanges, bolts, packing, ste.,
were reduced by 30% by standardization.
(IHD

b) Themanufacturing costs of Engineer’s Day Qil
Tank were reduced by 75% by standardi-
2ation. (The first ASTM F-25 standard

developed and published in the U.S.)
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BACXGROUND SURVEY MEETING

Meeting Dates:

a)
b)
c)

d)

e)

Marxch 9, 1981, at

Maxrch 10, thru 12, 1981, at
March 16, 17, 1981, at
Mazrch 18, 1981, at

March 19, 1981, at

Attendees:

a)

b)

c)

ASTM Committee F-25:

MT:
THI:

Newport News:

ASTM, Philadelphia

BIW, Bath, Maine

Newport News Shipbuilding
Newport News, Virginia
Avondale Shipyards, Inc.
New Orleans, Louisiana
Peterson Builders, Inc., with
Bay Shipbuilding Corporation,
Sturgeon Bay, Wisconsin

R. J. Taylor (EXXON)
E. J. Oth (NAVSEA)

B. J. Walsh (NAVSEA)
H. F. Greiner

N. Stglich

J. E. DeMaztini (ASTM)

R. V_v'. Schatfran

J. C. Mason
S. Wolkow

Y. Ichinose
S. Hirano

J. C. Mason

S. Wolkow

J. Forxtin

P, E. Jaquith (Partally)

Y . Ichinose

S. Hirano

R. L. Harrington
C. W. Coward

R. C. Moore

(R. S. Oglesby and others attended

partially)
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S. Wolkow
Y. Ichincse
S. Hirazno

S. H. Bailey

J. Caziantomio
R.Ha.‘l:'is

K. Ogawa (IHI Consultant Eagz.)

S. Walkow
Y. Ichinose
S. Hiraoo
E. Petezson

J« Jo Goodwin
J. Angerer

R. Dejazdini

D. A. Washbom
J. Gagaon

F. McGzrath

W. T. Haxder
S. Wolkow

Y. Ichinose

S. Hizarzo



1.1 BACKGROUND SURVEY RESULTS

In order to provide maximum benefit to the
shipbuilding and marine industry through stan-
dardization, it is necessary to incorporate practical

solutions to the existing pmhlem- faced hufhn users

in establishing standardization goais and devel-
opment processes. The survey was conducted to
1dennfythcsutmandtheneedsofcheU.S
shipbuilding industry.

After receiving general advice on the task ob-
jectives from the BIW Program Office and ASTM
Committee F-25, the IMT survey team had meet-
ings with four SNAME Panel SP-6 member ship-
yards (Newport News, Avondale, Peterson, Bay) to
discuss and clarify their concerns. Generally, the

PR, B S T eefathad ccmdamedan -—anae
shipyards visited understood the necessity of

standardization and useful suggestions were made

to our approsch.

The following summarize the results of the
background survey including the surveys on various
reports of the National Shipbuilding Standards
Program tasks.

.1,1.1 Status Quo of Standards Utilization in
the U.S. Shipbuilding Industry

As a matter of fact, there are many standards
currently existing in U.S. which are being used or
referred to in shipbuilding contracts and/or ship
production technology. Regretfully, however, these
standards are not effectively utilized since they are
not consolidated/properly controlled, and further,
many standards are duphcated with conﬂxcn'ng
reqmremenu, and are sometimes obsolete relative
to the state-of-the-art. This results in confusion for

tha users and the standards are nven;nn"v disre-

garded. On the other hand, there are standards used
by other industries which could be applicable to
shipbuilding.

Recently, however, standardization is being
recognized as a significant element for productivity
improvement, and the shipyards that have used the
new standards developed under the National
Shipbuilding Standards Program (e.g. 5 & 10 gal
Dispensing Tank) have realized substantiai cost/
time savings.

Further, several U.S. shipyards are introducing
Zone-outﬁttmg accuracy control and other ad-
vanced production technology, and to realize the full
potential of these techmiques, they are sponta-
neously establishing their own in-house standards,
and incorporating these standards in the contract
specifications. -

-28~

1.1.2 Problems Currently'Faced by the U.S.
Shipbuilding Industry (from a
Standardization Viewpoint)

While the U.S. shipbuilding industry faces many
prohlems in applying emnng standards, an eﬁorc

is Demg made to corzect thesituation. Uuuouutemy,
the development of new shipbuilding standards will

contributa mm-ﬁmadu to p"'blem rasolution. The

key problems 1dennﬁed during the background
survey are summarized as follows: .

SIUIVYCY

1) Duplication of Standards and Criteria

There are many standards and criteria existing in
the U.S., such as ASTM, ASME, Military, Coast
Guard, Maritime Administration, etc., and in many
casu, the reqmrements for a single item or system

P £ PRPPEPUEG |- PPN § .4

are duplicated or contradictory resulting in com-
fusion and costly mefﬁcxency. The principal

nrobhlem ig that thers is no gingle organization

Pavsavas VALWAW i 44w Vaifyew wal Ve e

working to consolidate standards and specifications.

2) Approval Procedures

Due to the lack of unified standards or criteria,
many requirements remain unclear between the
shipbuilder and shipowners, classification societies,
regulatory bodies (Coast Guard, etc.), design agents
and vendors, and consequently, the shipyard is
required to repeat the drawing submirtal/approval
cycle for each construction contract. Since the
number of approval plans is excessive, the review
and approval is usually delayed. Frequently, plans
for the same equipment or systems are required to
be submitted to the regulatory agency (USCG) and
the classification society (ABS) for approval.
Conilicting requirements/'comments from these
organizations are time consuming to resolve and
disruptive to the production schedule of the

shipyard resulting in significant losses in time and

money.

3) Imspection Structure

The division of responsibility for the scope and
degree of the inspection activity is often vague and
ambiguous and resuits in differing interpretations
as to what is an acceptable inspection criteria
amongst the classification societies, regulatory
agencies, shipbuilder, owners and desxgn agents.
The outcome of this confusing sicuation is repeated

inspections of asingle item or system which disrupts
the inspection/completion schedule causing delays

in production/delivery.

4) Quality Acceptance Levels
As is the case with the inspection process, the



quaiity acesptancs ievel is not cisariy defined. This
situation is particulariy evident in such areas as
welding quaiity, hull copstruction soroctural toi-
mmmmmaﬁmn
applicacions, cosmstic repairs, ete. Empirical
mdmsdevdopedmalougpmodofmhy

own idess of what the acceptahbie quality level
shouldcompmc.'l‘huleadsmddxya.advmary
reistionships and excessive costly rework by the
shiphuilder,

3) Vendors/Suppiiers Support

Generaily, most U.S. vendors or suppliers of
marine squipment have a majer markst in other
induseries and an insignificant markst in ship-
building, Therefore, the shipyard must use equip-
ment designed for other than marine application, ar
have it custom manufactured for a particuiar
WU@MWS&M
find it difficuit, time consuming and cosdy to
purchase equipment which satisiies their require-
ments. Vendors ars oftan reiuctant to accapt orders
on such a basis, and when they do, manufacruring
lead times are usuaily very long.

Thxspmhlemmxyboa:mmedco{l) the lack of
standardized specification for purchasing in che
snipyard, (2) failure o use manufacturer’s standard
products or (3) low guanritiss for sach order.

§) Purchasing Methods

The shipyard’s purchasing department is re-
sponsible for acquiring matarial which sarisfies the
requirement of the purchase specification at the
lowest cost. In currsnt practice, it usuaily takes
several months to issue purchase orders, review and
approve vendor furnished information, and release
the equipment for manuracturs. This, combined
with long manufacruring lead times, resuits in
significant deiay for engineering and/or production.

Recently, some shipyards have succeeded in
soiving these problems by entering inro basic
agresments with the vendors on purchass specifi-
catiops, ate., prior to contract award, and oy
purchasing vendor’s standard catalogus products.
This approach has simplified purchasing procs-
dures, reducsd scheduie durations and lowered costs
of vendor furnisihed material

1.1.3 Changes in Ship Types, Ship
QOvperation and Shipbuilding Methods
in U8,

To adapt to advances in technology and economic

~20<

circumstances, the types of ships. construction
methods and snip operanon procedures are con-
tinually being re-evaiuated, In developing ship-
building szandards, it is important to anticipats
these changes and incorporate the new concepts in
the standards. The fcilowing changes are foreczstin
U.S. shipbuilding and operazions:
1} Type of Ship’s Propuision System

Diesel propulsion will become predominant,
2) Ship’s Operation

Main and auxiliary propuision systems will be-
come more sophisticared, requiring advanced en-
gineering developments to ensurs safs and reiiable
performance. Instruction books and aperating
manuals will have to be writtan/prepared to ensure
clear apnd comprenensible guidance for system
qperation.
3) Ship’s Production System

Advanced shipbuilding methods and processes,
such as Zone-outfitting, accuracy control. computer
aided design/production invegrarion, ete., are al-
ready being introduced in some of the major
shipyards, and this oend is expectad to eventuaily
impace ail U.S. shipyards.

1.1.4 Shipyards’ Suggestions to Solve
Recognized Problems (From
Standardization Viewpoint)

During the shipyard visits, the following sug-
gestions were oifered by the shipyards to soive or
alleviate the probiems they are now experiencing,
and to effactively promote standardization.

1) Consolidation of Standards and Criteria

Currently there are too many standards whic are
duplicative or conwradictory. Consolidaron and
unification of these standards was suggested to
avoid excessive design erffort and to reduce pro-
duction costs. One suggestion was to divide stan-
dards into military standards and commerciai
standards and clsarly define their applications.

3) Consoclidate and Deflne Responsibility
for Plan Approval

Consolidation and simplification of plan approval
procedures was suggested. For example, ABS and
the Coast Guard should cleariy define respective
areas of responsipility to simplify plan approval
procedures.

3) Consoclidation of Inspection

The inspection function as performed by the



regulatory agencies creates a confusing and difficult

gituarion hecauss of the conflicting and often

arbitrary ;e-q-;mmenta ung;;ezvupon the ;Hxi:-
builder.

Transfer of the inspection function to the
classification society (ABS) was suggested because
of that agency’s continuous invoivement in that
activity and the recency and relevancy of their
surveyors’ experience.

4) Establish QA/QC Systam

There is often a wide disparity of quality ac-
ceptance level criteria as perceived by the ship-
builder, vendor, owner, and the regulatory agencies,
resulting in disagreement as to what constitutes an
acceptable product. QA/QC standards should be
developed to specifically define a product’s physical
and operating characteristics, and performance
requirements, to serve as a basis for understanding
among ail the parties invoived.

5) Extend Application of Commercial
Standards to Military Ships

Recognizing that there are situations where
commercial and Navy standards can be used for
each others’ requirements, it was suggested that an
etfort be made to identify specific areas where Navy
and commercial standards can be consolidated,
improved, or interchanged.

6) Unified Numbering System for Standards

A systematized identification plan for docu-
menting and recording standards is considered
necessary in order to facilitate communication
among all segments of the shipbuilding industry.
Using the existing ASTM standards identification
system was suggested.

=30-

7) Vendor/Supplier Support

Success of the U.S. Shipouliding Standards
Program requires a coordinated effort to foster
consensus within the marine industry.

The marine equipment supplier community’s
suppors and participation in this enterprise is pact
of the integrated involvement which is necessary for
the program to succeed.

8) Advanced Approval of Voluntary
Commercial Standards by Regulatory
Bodies

It was suggested that the development and
implementation of voluntary consensus standards
couid be instrumentai in simpiifying design cycie
and inspection procedures in cooperation with, and
in support of, the classification society and the
regulatory agencies. A list of acceptable products
similar to the Coast Guard’s Qualified Products List

(QPL) would result in significant savings in costs
and time to the industry. Wherever possible,
advance approval of industry standards for general
vs. a specific application should be pursued.

9) Establish Production Working Standards

The use of standards. comprising advanced
technology concepts/practices are considered es-
sential for maintaining construction schedule
durations and ensuring the quality and integrity of
all aspects of the work.

10) Participation of the U.S. Shipbuilding
Industry in Standardization
All segments comprising the U.S. Shipbuilding
Industry must lend theirsupport, participation, and
involvement in the standards program.



APPROACH TO STANDARDS
APPLICATION IN
JAPANESE SHIPBUILDING

1. APPROACH TO STANDARDIZATION

At the end of World War II, the Japanese
industries were in chaos due to the destruction and
damages sustained by the war. It took a decade or
more to restore their strength and revitalize
industrial activity. The Japanese shipbuilding in-
dustry was one of the first to revive its activity and
entered into the international market in the early
1950’s. In those days, it was difficuit for the
Japanese shipyards to compete with their foreign
counterparts because of their handicap in quality
and technology that resuited from the war. So, the
Japanese shipbuilding industry quickiy realized the
necessity of establishing shipbuilding standards to
unify and raise the products’ quality and to increase
their productivity.

In the late 1940’s, under the auspices of the
Society of Naval Architects of Japan, the major

" shipyards jointly formed several committees and
working groups to establish voluntary design
standards, hull construction standards, outfitting
standards, quality standards, etc., as a common
basis or criteria for design and production. In
parailel, national marine standards were established
by the Japanese government in coordination with
the Japan Marine Standards Association (JMSA)
which represented the shipbuilding and pertinent
marine industries needs, and the standards thus
established formed part of the Japanese Industrial
Standards (JIS), enacted by the Ministry of
Transport of Japan. Later on, in addition to these
national and voluntary standards of the marine
industry, most shipyards established their own
supplementary standards in areas which were not
covered by the former two categories, mainly, to
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rationalize engineering and production processes to
meet their particular circumstances.

To summarize, standardization in the Japanese
shipbuilding industry was developed in three dif-
ferent categories, namely, by

— National standards

— Industry-wide voluntary standards

— Companies’ in-house standards

2. MARINE JIS STANDARDS

The Japanese Industrial Standards (JIS) are
instituted and enacted by the Japanese Government
under the Industrial Standardization Law. JIS
cover fundamental standards for all industrial
fields, excluding those for agriculture and
chemistry, and are classified into 19 categories as
shown in ¥ig. 1. To date, about 7,750 JIS standards
have been established including about 520 marine
JIS standards, coded with the symbol “JISF™.

Marine JIS standards are classified into the

following:

— Fittings: covering various mooring fittings,
anchors, anchor cables, davits, derricks, hatch
covers, manhoies, steei doors, round scuttles,
windows, ventilators, ladders, life boats and
davits, gailey equipments, pipe fittings, cargo
blocks, navigation equipments, ete.

— Engines and Valves: covering design criteria
and material specifications and test codes for
various machinery, instruments, vaives,
strainers, filters, pipe flanges and joints, tools,
ete.

— Electric Appliances & Navigational Instru-
ments: covering various electric lamps, lights,
projectors, batteries, signal lamps, engine
telegraphs, switches, distribution boards, etc.

An Index of existing JIS-F standards is attached
as Attachment(1).



Categozry Svmbol No. of Standards
Civil engineering & architscture A 463
Machine Engineexing B 1,079
Electrical Engireering o4 816
Automobile D 294
Railroad E 199
Shiphuilding F 315
Steel and iron G 308
Non-isxrrous material B 321
Chemical X 1,815
Textile L 3os
Mining M 235
Pulp and Paper P 103
Caramics R 218
Daily necessaries s 221

safety appliance T 176
Airczait w 71
Fundamental & others (packing,

weiding, radiation, ets.) Z 608
Total 7,744

(by Mazch 31, 1979

Fig. 1 CLASSIFICATION & NUMEERS CF JIS STANDARDS
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The nrocedure to establish JIS standards is as

&80 FAVLSRL

follows: (¥ig. 2)

O Proposal of standard objects:

The Minister, responsible for the respective
industry (e.g., Minister of Transport for the ship-
hmldmg and marine mdustnes), inquires to an
entrusted private organization of the industry which
consist of persons of learning and experience, and
repressntatives from manufacturers and users, atc.,

W e R TaR A Y ST 22 <l Uael

tosubmit proposals for standard objectives based on
long-range and annual-bass development plans. In
the case of shipbuilding, the Japan Marine Stan-
dards Association (JMSA) is entrusted by the MOT
to act as this organization.

The entrusted organization works out a proposal
to the Minister, which is then passed on to the
Japanese Industrial Standards Council (JISC)

which is designated under the law to deliberate and

decide the objects to bestandardized. Underthelaw,
the Minister cannot enact any standards without
the acknowledgement of JISC.

JISC consists of 2 General Assembly, a Standards
Council and 29 Divisional Councils classified into
.specialized fields, and under each Divisional
Council, there are a number of Technical Com-
mittees. The members of JISC are qualified per-

emmmal cacmecacdtes o rewn et i Imatrireban

sonneéL repressnting universities, institutes,
dustry (or suppliers), consumers (or users), and
relevant government agents. The Agency of In-

dustrial Science and Technology (AIST), Standards
Department, acts as a Secretariat to JISC.

Tv_
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Q Do;:mon Enactmnnt Publication:

[ YR I 1 HEI P,
After delibsration uy the Divisional Council and

respective Technical Committees, and, if deemed
necessary, by the Standards Council. JISC then
reports their decisions on the proposed standards to
the responsible Minister. The standards accepted
by JISC are then drafted and documented by AIST
(or JMSA for marine standards) for enactment and
publication. The enactment of the standard is
publicly announced by the responsible Minister
through the Japanese government’s Officisl
Gazette. L
O Manufacturing/Marketing of JIS
products:

Any manufacturer who is interested to manu-
fucture and market JIS designated products can
apply to the responsible Minister for qualification
as a “JIS-licensed factory”. Upon receipt of their
application, the Minister sends inspectors to the

manufacturer to inspect their production facilities,

quality control methods, etc., related to the JIS

products and, if qualified, will grant the license to
the applicant and publicize the JIS product and its

=33=

manufacturer's name in the Official Gazette.

The manufacturer thus licensed is permitted to
bear the “JIS” Mark (Fig. 3) on their designated JIS
products. No inspection is required for each JIS
product once the license is granted.

(¥ £H
S,
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3. INDUSTRY-WIDE VOLUNTARY

STANBm‘ RDS

JIS standards mainly coveritems or products that
are considered euuma.l for nanonmde industries.
Standards which need more flexibility in their
application are generaily entrusted to competent
organizations belonging to each industry under their
own responsibilities.

In shipbuilding, there are several organizations
which have established industry-wide voluntary
standards. The organization names, standard codes

as follows:

-e AV AW VY e N -

Organization Standard Code

— Japan Marine Standards

Association (JMSA) JMS
— Japan Shipbuilders

Association (JSA) ZIS
— The Ship Machinery

Manufacturers’ Associa-

tion of Japan (SMMAJ) SM
— The Society of Naval

Architects of Japan

(SNAJ) JSDS

JsQs

— The Marine Engineering

Society in Japan

{MESJ) MESJ
— Japan Electrical

Manufacturers’ Association

(JEMA) JEM
— Japan Cable Manufacturery’

Assocxauon (JCMA) JCS

O JMS Standards
As mennoned previously, JMSA 1s a pnvate

Nee acmdees laes ol

- o]
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Transport for standardization in the shipbuilding
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and marine industries. JMS is distinguished from
JIS-F byits objective which covers products or areas
that reqmra resiliency in application. More em-
phasis is placed on “functional” (or performance)
standards rather than “product” standards. JMS

s.-_.l_..J- ama g-l.».‘l n-ul ma!nl eknﬂ k-u 4-‘.4 game

members for JISF standaxds. Therefore, thera isno
duplication of standards becween JISF and JSM.

To date, thers are about 140 JMS standards.

O ZIS Standards

ZIS standards are primarily inspection standards
for the shipbuilders regarding testing and inspec-
tion of machinery and equipment acquired from

vendors. Most of these standards are incorporated

in shipyards’ in-house standards.

O SM Standards

SMMAJ is an organization of ship’s machinery
and equipment manufacturers consisting of about
300 firms. They have close relationships with the
shipbuilders and shipowners who usually act as
members of SMMAJ’s Technical Committee.

_ SM standards mainly consist of functional and/or
dimensional standards, standard specifications
(purchase reqmrements, purchase ordets, pmduc-
tion, quality, ete.) for major machinery and
equipments. To date, there are about 100 SM
standards. Standard purchase orders specifications

are used by shipbuilders for pumhasing.

O JSDS, JSQS Standards

SNAJ is equivalent to SNAME (but excluding
marine engmeers) and has acted as a leader in
establishing engineering and product quality
standards for the shipbuilding industry. Design and
engmeenng standards are coded as JSDS, and

p[Udubb Li t"o so--.lauln ars nfvhu‘ as TQQQ

JSDS and JSQS are adopted per se or modified
and form part of shipyards’ in-house standards. To
date, there are 23 JSDS standards and/or guidance
texts for systems engineering and 10 JSQS stan-
dards for welding, hull construction and outfitting
quality.

O MESJ Standards

MESJ is the counterpart of SNAJ with mem-
bership consisting of mechanical and marine en-
gineers. Similar to SNAJ, MESJ standards are
primarily engineering standards for propulsion and
auxiliary machinery systems in the engine room, and
form part of shipyards’ in-house standards. To date,

sthava ava 98 MRIQT efsnnnvr‘t
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O JEM Standards

JEMA is an organization of the electrical industry
consisting of about 240 firms. JEM standards cover
all aspects of electrical machinery and appliances
including those for domestic use, supplementary to
JIS standards. To date, there are about 120 JEM
standards, including 22 for marine equipments.

O JCS Standards

JCMA is an organization for the electric cable
manufacturers and JCS standards cover all aspects
of electric cables, suppiementary to JIS standards.

4. COMPANIES’ IN-HOUSE STANDARDS

Although national standards and industry-wide
voluntary standards form the basis of the industry’s
needs, there are still :ome areas which are not

covered by thess two categories. Each company

naturally has different circumstances, practices and
facilities that cannot be dealt with in the same way.
Therefore, company in-house standards were es-
tablished to fill the gaps and/or to suit their
particular needs.

Figs. 4 and 5 show in-house standards cu::rently
adopted for shipbuilding in IHL

The standards are basically classified into two
main categories, one is the “IS”, which are the
“Basic Standards”, and the otheris the “SD”’, which
are the “Standard Drawings”.

“IS” include basic standards which must be
strictly obeyed by the designers or the workers, and
is divided into “Material standards (SO)” and
“Engineering standards (SOT)”.

Material standards (SO) includes raw material,
basic components, fittings and units. Most raw
material specifications are specified by national
standards or classification society rules, so it is only
necessary to standardize sizes or thicknesses, based

)
on manufactiurers af!lnr‘ﬂ’!] mnrbnf “""‘"‘J\.u,

considering the frequency of usage, shop facilities,
storage, etc. Marine JIS components or fittings that
are readily available in the market could be used per
se as in-house standards. This concept can also be
extended to basic machinery or equipments, such as
pumps, motors, lifeboats, hatch covers, etc., selected
from manufacturer’s standard modeis which are
proven to be reliable from past experience. In this
case, at least two manufacturers’ models of similar
characteristics are selected to allow flexibility in
purchasing.



Tigurs 4.

Qassificarion of shipkuilding stapdazzis,

' Naose. l
Marerial Common compooenss | 600
standazxs Hull Sines . 600
< Machingry Stisos pi> o}
5 Electric Smexe 200
SuD=<orl 11,200
Cesign standasus 1,00
scT Preduction en, stazdazdds 100
Izspeczion stangarcs 200
Substotal 1,200 |
Maching=y drawtess 1,200
Comoonent angt Aoy, smodacd 50
axawings
D Ciber zudan=s drawings =0
Subematal t. 200 |
Grand tocal 4,900

Munbesz of standards in cuzTanft TTacticsa.
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Engineering standards for design and engineering
(SOT) are systematized and categorized into
systems and/or production processes. Industry-
wide standards, such as JSDS and JSQS are
incorporated, either per se or slightly modified, to

mest parlncular requirements. Standard specifica-
tions and caicuiation formulae or sheets are used to
unify the design criteria, quality, functions and work
practices of the systems.

In addition to the “IS” basic standards, “SD”
provide the standard or guidance drawings for
machinery and outfitting layouts, basic system
modules, manuals and practices, etc., which can be
utilized in routine design and production work.
Besides the basic modules, “SD” permits some
flexibility in application to meet individual re-
quirements.

Standards are not only useful as the basis of
design, but are also useful as the basis for pur-
chasing, material control, production processes and
-quaiity control. In-house standards are especially
useful to integrate these functions into a total
system, and the introduction of large computers will

w37 -

serve an important role in integrating the overall
system.

The following are some typical applications of
standards and modulesin various stages from design
to production.

O Basic Design

At the basic design stage, the work is mostly
concentrated on functional design. Therefore, en-
gineering standards, specifically design standards,
play the predominant role at this stage.

Standardization of ship construction specifica-
tions, hull form characteristics, design criteria of
various systems, structural analysis methods, cal-
culation forms, etc., will insure consistency in design
philosophy and ship’s quality.

Standard modules will also help the designer to
decide machinery particulars, system arranga.

ments, piping andwznngdmgrams, etc., very rapidly
without making serious errors.

Figs. 6 thru 9 show examples of machinery
particulars, machinery arrangement and corre-
sponding piping modules of a steam-driven tanker.
These standard modules can be used asabasedesign
and, in most cases, only partial modifications are
required to meet specific requirements of the ship

agmar
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O Detail Design

In IHI, the major work at the detail design stage
is to convert (or transition) the system-oriented
drawings developed at the basic design stage to

zone-oriented drawings to match the zone-
production system. Systems are subdivided into

zones by composite drawings and workpackages (or
pallets) are grouped for each zone. Detailed
manufacturing drawings of larger machinery and/or
outfitting modules are developed at this stage for

-41-

on-block outfitting by combining or modifying
standards base modules.

Figures 10 and 11 show the diagramaticand the
manufacturing drawing of the actual unit module of
a drain pump unit module. These units are ac-
companied with corresponding material lists which
include the required material data for the module.
Material and components of each unit are supplied
to the workshop in pallets end assembled there into
a complete package.
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O Miaieriai Purchasing

Materigl purchasing is a function thac plays an
Wmummmﬁ?‘iﬁﬁﬁiﬁﬁﬂfﬁ
the ship's comstruction and providing it to pro-
Guction &t the appropriate tims. Purchese orders
and pertinent specifications must be prepared and
distributed to the subcontracror with proper con-
sideration of the production scheduis and the lsad
mnqmdxormmganddehvwoftb

natcassal AToe PP iy .
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stock so that che stockyards or warsiouses are not
overstocked with redundant material

Materiai purchasing is considered as part of the
“planning’’ process, whereas, purchase specifica-

trolled to support the pallet schedules.

Usuaily, suck work as prsparstion of purchase
spoa.nmom.mhmonox vendory proposals,
ete., requires signmificanc time prior to order
placement and aiso requires a great deal of paper
work to finalize the contract with the vendors. Thas
time and eifort for these functions couid be con-
siderably reduced if thess materiais are pre-
approved and filed as part of the shipyards’
standards,

Consaquently, purchase crders can be extremely
simplified by isswing a standsrd purchsse order
format which simply states the required modei
. oumber, quantity and delivery dage to the vendor,

N Dmncdes add aem
W S RALGSAULL

As discussed pzevxously, sundndmon will

AmaRawen moaseteriemeve P Fantlibaes. rha |
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duction of am:omm:ed fabricadon or assembiy
machinery in the production process. Production
scheduling and control couid be conducted more
precisely and accuratsly by using staristical records
of standard work packages as vardsticks. Standard
procedures and/or manuais for weiding, pipe-fab-

rmc-& tclas—.“ qu ven 14 t.,, assursncs, aIs., can be

wbdyem

. 4 — .. PN, ame mmee
wseq W‘ﬁ oy ue:ngxuu dllﬂ WUI’SEH a.un m“ cvuiu

simpiify instruczions on individual woriking crsw-
ingw.

Q Computsrization

The rapid progress in computer tachnology hsa
led to wide application of compurers for design and
production in the shipbuilding industry. Many
shipyards are now using computars for design
and apalyses, NC machines for zas
cutting and pipe fabrication, stc, Conssquently,
shipyards have realized improved productivity and
product quality. However, the beneft of compu-
terization cannot bhe fuily reaiized uniess the in-
dividusi computer processes, Tom design t0 pro-
duction, are intarfacsd and integrared to form a
“total system”.

The total system intsrrelates design, material

cnnreni mﬂ«mm echaduline and accommrine
ConImo., procuct QUlIng anc acgounung

mmm&ommdudmon.thumm
system cannot be rationzily established.
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8. ADVANTAGES OF STANDARDIZATION

slhaca slheaaa AL aewmen

m CUHCL\.IBLUII. mc:. tedliTW unﬂu Usk Jdbdll*>
dardization bave suppiemented each otherand have
conrributed to:

— attaining mutual understanding of ths
product’s performance and qualicy berween
the supplier and the user

- simplifying transactions for purchasing

— shortaning producdon by overlapping
design/purchasing/production

-~ raising the tachnical and/or quaiicy levels of
the whols industry
reducing engineering and production costs oy
improving productivicy
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ATTACHMENT (1). INDEX OF JIS STANDARDS

INDEX

STANBARD NQ. . TITLE . .
s F )
0050-718  Graphical Symbols for §u‘gs' Veatilation System -
0051-78  Graphical Symbais for Ships’ Life-saving Agpiiance and
. Fire Fighting Applianez ¢
0301-74 Smail Ships® Schemes of Heat or Sweat lasulation for Pipes
030277 Standard Practices for Thermal Insulaticn Work for
Smail Ships® Airconditioning Ducts ¢
0507-79  Application Staadard of Steel Pipes for Smail Ships
120179 Small Ships® Rudder Carriers~ '
200i-79  Boilards )
2002-76 Cast lron Bar Type Chain Cable Stoppers
2003-76 Cast lran Deck Ead Rallers .
200476  Stee) Plate Deck Ead Rollers .
200575  Clused Chocks
2006-76  Open Chocks
200776  Moaring Pipes
2008-80 Spindle Type Hand Steenng Gears
200965  Ships’ Hand Steening Wheels
201070 Ships’ Rope Hole Covers
201168 Chain Type Hand Stum; Gears
‘201368  Leading Blocks for Chain Type Hand Steenng Gears
201478 Fiarleads.
201578  Cast Steel Bar Type Anchor Chain Cabie.Stoppess -
3016-76  Cast Steei Pawi Type Anchor Chain CTabie Sioppers for
Ceade 2 Anchor Chain Cable -
2017-75  Panama Chocks .
2018.78  Bollards (Simple Type)
. 2019-79  Small Size Cast lron Deck Sad Rallers
" 202079 Small Size Steel Plate Deck End Roflers
2021-76 Smail Size Fairieads -
2022-78  Ships’ Horizontal Rollers
202376  Ships’ Small size Cast Steel Bar Type Anchor Chain Cabie Stoppers
302475 Ships’ Small Size Stand Rotless *
2025-76  Cable Clenches -
202676  Faisrleads with Horizontal Rolless
2027-786 R;;llexzd Pawl Type Anchor Chain Cable Stagpers for Grade 2 Anchar Chain Cabie
) 2028.76  Rollered Bar Type Anchor Chain Cable Stoppers far Grade 2 Anchar Chain Cable
2029-78  Ships’ Towing and Moonng Srickeis * .
2030.78  Single Point Mconng Pipes




(L%

STANDARD HNG. TITLE

s A

-05176 Doubls Type Cross Sits for Tugoeat
210176  Tumbuckles for Lomber Lishing
216275  Lumber Lashing Caains

210330  Ships’ Davits for Genezal Uss

210477 Ships’ Cranes for Genenai Uss

210573  Ships’ Cargo Hooks

210676  Ships' Chains for Ceneral Use

210779  Ships’ Toppiag Units

201<7S  Ships® Steei Plate Dervick Soams

10276 Ships’ Derrick Tapping Srackets

20375  Ships' Desrick Gooseneck Brackets

27205.76 Boom Rest Head flecss -

230676 Ships’ Light Load Derrick Toppng Brackes

210776  Ships’ Light Laad Derrick Cooseneck Srackets

5176 Shigs’ Light Load Derrick Socns

7301575,  Ships’ Hatzh Cears

230274  Ships' Hatel Bauens

230374  Ships’® Hatch Wedges

130478  Ships’ Manhaies

130575  Ships' Non-watertight Steei Doors

231279  Ships’ Bucterily Nuws
@231343  Ships’ Hatch Boards

131478 Watertght Siiding Doors

731543  Indicatars for Watertight Sliding Doars

71376 Frtings for Weathertigiat Stezi Doors

231775 Ships’ Ullage Hotes

231876  Ships’ Stest Westhertigic Dosrs:

231963  Hateh Lecking Bars® ‘

332078 Ships’ Ciltighe Hatch Cavers

232176  Ships’ Smuail Size Steel Hateh Covers

232256  Fittings for Ships’ Small Size Steei Hatch Cavers

232356  Ships-Ratcnet Sganaers

7325465  Hateh Cleats (Simpie Type)

132747  Marking of Hatch 3oarde

2328.75  Marking of Hatchway Beams

2329-7S  Ships’ Small Size Manhocies

2330.75 ° Fictings for Small Ships’ Steed Weathergitht Doars

233175 Cavers for Tank Ceaming Hoia

213236 Small Ships' Steel Weatherugnt Coors

2333.76  Small Ships’ Steel Nanewatertight Doors

& .
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STANDARD NO. ' TITLE
{dis i
2234.76  Ships’ Cabin Hollow Daors*
233576  Shigs Exposed Hallow Deors
233674  Ships’ Fioreglass Reinforezd Plasne Doars for Provisions Refrigeraung Chamboers
() 2401-76  Ships’ Bronze Side Scutties.
©240279  Ships' Hinged Reccanguiar Windows
2404.7S  Ships’ Non-ogexing Side Scuttles”
240676  Deck Lighesy
240719 Mushroom Ventilatars
2408-74 Goaoseneck Ventilatars
240975 Cowihead Ventilatars
241078 Toughened Glasses for Ships’ Side Scuttles
2412-56  Air Hatch Cavers
@2413-76 Ships’ Aluminum Alloy Side Scutties
@2314-80 Ships’ Sliding Windows*
241568 ° Ships’ Wail Ventilators

’ -

-6:‘5
242080  Ships’ Non-apening Rectanguiar Windows
242178  Ships’ Extruded Aluminium Alloy Square Windows

asny 7€ Chiaa?
a0ULerd lriiery E‘n‘n‘iﬁie% 3

2602-78  Ships® Stee Verticai Ladders
260370  Stes! Deck Ladders® .

260S-7S  Steel Accommodation Ladders
2606-58  Ships’ Wooden Handrails *
260775 Ships’ Handrail Snchions
2612-79  Steei Wharf Ladders -

261376  Alumimum Alloy Wharf Ladders
261487 Buiwark Ladders *

261679  Panama Canal Pilc; Plactorms

2617<74  Embarkation Ladders

or Smail Shiog

261878  Aluminium Alloy Accommodation Ladders

2619-78  Steel Accommodation Ladders

270276  Mouth Pieces for Voice Tube

270356  Mechanicai Engine Telegrapins

2704.87  Fittings for Steam Whistle

280280 Lifeboats -

2803.77
+ 280476  Shigs® Cross Bitts
@2902-60  Ships’ Punkah-louvres

2910.80  Ships' Rice Boilers

2
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STANCARD NO. TTLE

IS Fi .
30013C  Hinged Caos of Scunding Sipes
360238  Decit Siecss (ar Scunding Pioes
200377 Hpe Head Cips : :
300452 ipe Head Spanners
360530  Ships' Sottom Plugs and the Spanners
300677  Ships’ Drain Plugs
300877 Deck ind Buikhead Pleces for Tansmimicn Shalt
300973 .&ig' S kzffem? md 10kgfem?® Deck and Suikhesd Pleces for %ng Coanectioa
101290 Gooseneek Air Pipe Heads (Sail Fioat Typej
301378  Scupoer Fittings for Ships’ Redrigerating Ciamgess
301577  Cratings for Ships’ Scuppes fipes
301630  Ships' Cast lron Ploe Sleeve Type Sxpansica Jeiacs
301730  Ships’ Cast Steed Pipe Slesve Type Sxpansion Joiats
301875 ° Shere Scunding Flpe Hesds of Seif-closiag Panailel Cock Type
3019-80" ° Seif<cinsing Gats Vaive Heads for Short Scunding Pine
302078 Ships’ CiI Suszion Seilmouths
3021683  Ships’ Steel Sipe Jands
362278  Ships' Stesi Pige U-Bclts.
302377 3oanst Type Air fips rlud.s
" 302¢-7% . Shios' Cesk Stands for Cantrolling Vaives

302578

102675
307772
105630
305730
305830
305990
1060-30
320130
120277
@ 330175
@ 330275

A 1 -
wd JJG}" 5

3305-76
330676
330778
3308.77
331078

Emcefyim__m@ggggngaJsfwwm

Vaive on Smail Ships

Fistines of Manual Remate Cantral Gears for Cargd Ol Tani
Vaive in Smail Ships

Shies’ Deck 20d Suikited Pieces for Smail Size Cupper Tudes

Ships’ Foat Vaives

Beanze Verueal Starm Valves

Cast Steei Verticl Storm Vaives

Branza Screwdown Verticzi Starm Valves

Case Steeli Screwdown Vemul.s'wm_?lalm

Shies’ Hand Piston Pumos

Anchors :
Cast Steel Ancnoe Chain Cables

Sectricaily Weided Anchoe Chain @l

Toals far Aacher Chain Cabis

Sucy Shacxiez

Anchor Stoopers

Anchor Suays
Aacaor Stoppers (Smail Size)

(&)

\N=7
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STANDARD NO. TITLE
{JI1S F)
@ 340377 Rigging Screws
@ 3404.77 Chain Slings
. 3406.75  Chain Stoppers
3407-7S  Small Size Chain Slings
3410.74  Ships’ Eye Plates '
341275  Ships® Ring Plates
341375 Sunken Link Plates
3414.74 Hom Ceats
3415.74  Ships' Wire Rope Stay Eye Plates
3416-74  Ships’ Derrick Guy Cleats
3417-77  Ships’ Small Size Snatch Blocks
341876  Ships’ Block Sheaves
©3419-76  Ships® Steal Blocks with Swivels for Fibre Rape Guy
@342080  Lifeboats’ Steel Blocks
342176  Ships’ Cargo Lifting Stee! Blocks
@3422.76  Ships’ Snaich Blocks
©3423.76  Ships’ External-dound Blocks
342476  Ships Steel Blocks for Fibre Rope Guy
342568  Ships’ Steel Biocks for Signal Flags
@3426-79  Shups’ lnternal-Bound Slocks
" 342779 Ships’ Steei Blocks for Topping Unis
@3428-79  Ships’ Cast Steel Cargo Blocks with Roller Bearings
@3429-79  Ships’ Steei Plate Cargo Blacks with Roiler Beanngs
343074  Ships' Wire Reels

Wi L

3434-59  Aoppfication Standard of Hemp Rope for Marine Use
3435.74  Ships’ Wire Nippers for Topping Lifte
3436-80  Ships’ Small Size Wise Reels
3437467  Appiication Standard of Slee.l Wire Rope for Smail Ship
343847  Appiication Standard of Hemp Rape for Small-Ship
343969  Fastening Method of Wire Ropes to Drum for Marine Use
3440.58  Application Standard of Ships’ Canvas
3441.77  Ships’ Hatch Beam Slings
3442.76  Ships’ Small Size Wire Nippers for Topping Lift
3443-78  Ships’ Small Size Steei Blocks -
361274 Roge Ladders
36813-58 . Ships' Clinometers

@£3614.76  Ships’ Bells
3905-75  Ships’ Toggle Pins

Gy



. ?

STANDARD NG. ’

§721-79°

Tz
ws f

3506.7S  Ships’ Cuainiets ¢

39077 Ships’ S Rings of Cuainiet

3508-7S  Shics’ Sye Plates far Chainiet

399175 Dredger’s Anchons

199265 Oredger's Sheaves for Genersd Uss

3993.77 - Dredger's Deiivery Pipes:

399479  Dredger’s Floaters -

430576  AC Sectric Mooring Winches

§706-74  Stem Moaring Winches

430774  Hydraulic Moonng Winches

670879  Shigs’ Cargo Winches

71075 Sieam Aachar Windlasses

§7127S  AC Slectric Anchior Windlasses

§71376  Hydraulis Aachor Windlasses

672079 Y

MT&M«MEMW‘WMG@.
mr«wr«oummmguwsmmmm.
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STANDARD
(J1s F)

0401-79

0402-75
0403-75
0502-73
@ 0503-76
0504-76
0S06-73
0507-79
0801-78
0802-78

0803-79

080479

080s5-79

0901-78
0902-78
4201-76
@ 4301-78
4304-78
_ 430675

4301-10
@ 5609-76

Q@ S611-76

6601-75
6602-79

NO. TITLE

Terminology and Definition of Qucpuc of Propuision

Machinery [nstalled in Ships
Fittings of the Machinery of Ships to be Supplied by Manuiacturers
Terminoloéy of Pressure used in Ships .
Sea Water Temperature for Designing Marine Heat Exchangers
Coiled Springs for Macine Machinery
Equipment and Adjusting Pressure of Escape Vaives for
Application Standard for Use of Copper Pipes in Ships
Application Standard of Stee! Pipes for Smalil Ships
Test Code of Propeiling Machinery at Sea Trials
Shop Test Code for Marine AC Electric Overhead

Travelling Cranes in Engine Room
Me

\--

thade of Qnboard Tég on Automatic Controi of Fual
for Smailer Ships
Methads of Onboard Test on Autamatic Control of Lubricating Qil System

for Smalier Ships

Qil System

Methods of Onboard Test on Automatic Control of Cooling Water System
for Smailes Ships -

Methods of Onboard Test on Automatic Control of Compressed Air,
Bilge, fmh Water and Saaitary Systems {or Smaller Ships

Standard of Machine Tools Facility in Ships

Spare Part Soxes tor Marine Use

Shop Test Code for Marine Steam Turbines for Propelling Use

Water Cooled Four Cycle Marine Diesei Engines for Propeiling Use

Shop Test Cade of Marine {nternal Combustion Engines for Propeiling Use

Water Cooled Four Cycle Marine. Diesel Engines for Slectric Generator

Fixing Parts of Ships’ Smaii. Propeiiers

Forged Stes{ 20 iféflcmz Reflex Type Water Cauges
with Cocks for Marine Boilers - .

Forzed Stes! 20 kefiem?
Forged Stesi 20 hguuu

Refle
with Valves for Marine Baoilers
Forged Stesf 63 kg,flr.:z'n2 Transparent Type Water Guages

with Valvee for Ma

.as QTS L Viada ns

Shop Test Cade for
Method of Onbcard
f

ne Boilers

atrifugal Qil Purilfiers
il Purifier of Sludge Automatic



7003-76
700479
700575
7006-76
7007-79

*NIN_TL
I1GLAT~IQ

702175
710175
710275

711375
712130

=T

713178
7200-30
@ 720279
7203-78
7206-30
720776
@ 7208-79
7209-78
7210-76
@ T211-79
" 7212-0
@ 731379
@ 721579
T 721675
721775
7218-75

u/m myamy
hadd IR

m

Ships' Smail Size Fuel Cil Heatess

Tachometess far Marine Sngine .
Appiication Standard of Pr:snra Cauges on Board ’

Standard for Thermometars Artangement in Ships’ Machinery Spacs

Identification of Biping Systems for Marine Use

Graphicat Symbais for Marine ping Systems
Abbreviation Used in Name Plate far Marine Viive

MUamina Turmbusiise with pve Balte

Pressure Cauge 3oards for Marine Auxiliary Machines

Standard Velocity of Flow in Pipes of Ship Machinery

Application Standard of Gaskats and Packings to Pipmg Sys:em for
Marine Machinery-

Marine Ventiladan Dampess -

Marine Can Water Filters

Distanes Pjeces {or Fitting Ships<side Vilves

General Ruies (or Inspession of Marine Strainers

Marine Dupiex Qil Strainers

Marine Mud Soxes

Marine Rase Soxes of Ste=i Plate

Appiicanon Standard for Wire Gauze of Off Strainer for Marine Use

Marine Duplex Oif Strainers (H Type)

Marine Simpiex Oil Strainers o

Marine Thermometer Pockats

Manne § kzf/cm® Level Gauges with Vaive

Marine Cii Levet Gauges with Seif Casing Vaive

Masine 16 kzi/em® Water Gauges with Vaive

Marine Flar Glass Qil I.av:! Gauges

‘Jarme Self Cosing Vz.lvc for Qil Levei Gauges

Manne Float Lavel Gauges

Marine Cytindrical Sight Glasses

Marine Steei Plate Hoppers

Marine Cast Iron § kgf/em® Y Type Steam Strainess

Marine Cast Iron 10 kzijem® ¥ Type Steam Strainers

Marine Cast Stesl 40 kgf/cm? Y Type Steam Strainers

Marine Small Size Water Strainers

Manne Small Size Dunlex Cil Strainess

Manne Stesi Piate Simpiex Gil Strainess.

®
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STANDARD NO. TITLE

{JIs F)

7226-80
7228-76
7229-76

@ 7230-75

@ 723175
7232-75
7233717
7300-75

@ 7301-76

@ 7302-76

@ 7303-76

@ 7304-76

@ 7305-76

@ 7306-76
@ 7307-76
@ 7308-76
@ 7309-76
@ 7310-76
@ 7311-76
@ 7131276
@ 731376

@ 131476

@ 7131576 °

@7316-76
@ 1317-76
@71318-76
@ 7319-76
@ 732076
732176
7322-78
7323-76
7324-76
() 7329-78
@ 7330-78

- @ 733379
@ 733475 )

@ 71335-75

Marine Ste=! Plate Cylindrical Water Strainers

Marine Tube Type Drain Silencers

Marine Siit Type Drain Siiencers

Starting Air Reservairs Made of Steet Plate for Marine Use
Starting Air Reservoirs Made of Steet Tube foc Marine Use |
Qil Cauges for Smail Size Fuel Qil- Tank

Marine Stee! Plate Cylindrical Cargo OQil Strainers
Application Standard for Marine Vaives and Cocks
Marine Bronze S kzi/em? Globe Vaives

Marine Bronze S kgi/cm?* Aagle Vaives

Marine Bronze 16 kgi/em? Globe Valves

Marine Bronze 16 kgzf/em® Angie Valves

Marine Cast [ron S kgf/cm?® Globe Vaives

Marine Cast [ron S kgf/fcm? Angie Vaives

Marine Cast [ron 10 kzf/cm? Globe Vaives
Marine Cast Iron 10 kgtf/fcm? Angle Vaives.
Marine Cast [ron 16 kgf/cm? Globe Vaives.
Marine Cast Iron 16 kgf/cm?® Angie Vaives
Marine Cast Steel S kgf/fem? Globe Valves
Marine Cast Steel S kgt/cm? Angie Valves
Marine Cast Steet 20 kgf/cm? Globe Vaives
Macine Cast Steel 20 kgf/ecm?® Angle Vaives
Marine Cast Stesi 30 kgf/cm? Globe Vaives
Marine Cast Stesi 30 kgf/fem* Angle Valves
Marine Cast Staei 40 kzt/cm? Globe Valves
Marine Cast Stesi 40 kgffcm?® Angie Valves
Manng Cast Steel 10 kgf/cm? Giobe Valves
Marine Cast Steel 10 kgf/cm? Angie Vaives
Marine Malleable Iron 5 kgf/cm? Globe Vaives
Marine Malleable Iron 3 kgf/em?- Angle Valves
Marine Malleabie Iron 16 kgf/cm?® Globe Valves
Manne Maileabie lron 16 kgf/fem? Angle Vaives
Marine orged Stest 40 kgf/fem? Globe Vaives

Forged Steel ;40 kgflcm?® Angle Vaives

Marine Hose Connectioans and Fittings

(9



@ 7336-78

(7) omaw =0 4

& idai=ia

@ 734078

. @ 134179

-
@ 134375

@D 734630
@ 7347-20
@ 1348-20
@ 7349-30
@ 7350-75
@ 7351-30
@7352-30
@ 735373
@ 735478
@nsa.r_z
@ 7135877
@ 735977

7360-75
@ 7363-75
@ 7364-75

7365-75
@ 7366-75
@ 7367-30
@ 7363-30

7369-76
@ 737115
@ 737276
@ 7373-78
@ 7375-76

. @ 71376-76

ooy =
\U 1377-16

@ 7137876

Marine Bronz= S %gf/cm? Globe Vaives (Union Bennet Type)
Marine Bronze S kzi/em? Angle Yaives (Union Bonnet Type)
Marine Sronze 16 kzi/em® Giobe, Vaives (Union Bonnet Type)
Marine Bronze 18 kzf/em® Angle Vaives (Unicn 3onnet Type)
Marine Hull Cast Stest Angie Vaives

Marine Bronze § k2f/em? Scr=wedown Cieck Globe Vaives
Marine Bronze S kgi/em® Scrawedown Check Angie Valves
Marine Cast lron S kgf/cm? Screw-down Caesk Globe Vaives
Marine Cast lron § kgffcm® Screw-down Chieck Angie Vaives
Marine Branze S kzffem® Lift Check Vaives

Marine Cast Iron 5 kgf/em® Lift Caeck Giobe Vaives

Marine Cast Iron § kzf/em? Lift Check Angie Vaives

Marine Huil Case Steel Gate Vaives. ...

Marine Cast Iron S kgf/em?® Cate Vaives

Marine Cast lron 1Q kgf/en® Gate Vaives
Marine Huil Cast Stest Globe Vaives....

Marine Cast Ste=i 13 kgfjem?® Gate Vaives

Marine Sronze S xgi/em? Rising Stem Type Gate Valves
Marine Bronze 10 kzi/cm?® Rising Stem Type Gate Vaives
Miarine Cast Iron 16 kgi/em?® Gate Vaives

Marine Bronze S kgi/em?® Swing Chesk Vaives

Marine Czs: Iron 5 xgf/cm? Swing Check Valves

Marine Cast Iron i0 xgx’iex—n- Swing Cheek Vaives

Marine Cast ron 10 kgf/em® Screwedown Caeck Giobe Valves
Marine Cast lron 10 kgi/cm® Screw-down Check Angle Vaives

) ¥ PO . '_— 1L teem ara_
) e tlson 186 553;"'—‘ suG down anl G}cbc Valvee

Marine Cast lron 16 kgf/cm?® Screw-down Check Angle Vaives
Marine Brass 30 kgf/em? Stop Valves with Bite Joint(s)

Marine Bronze § kgffon® Flanged Cocks
Marine Bronze 16 k2f/em? Cocks
Marine ronze 20 kgi/cm* Giabe Valves

20 kgf/em® Angle Vaives

(10
(10
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@ 7390-30
@ 7391-30
@ 739230
@ 7393-20
@ 7394-30

290 _IN
§ 7 IOV

@ 7396-30
@ 7397-30
@ 7358-76.
@ 7399-78

7400-7S
@ 7401-30
@ 7402-80
@ 7411-30

A 74132-20-
@ 7412-30

@ 7413-30
@ 7414-80
@ 741578
@ 7416—7'8

@ 741778
@ 7418-78

@7421-76
@ 1422-76
7435-79
7436-80
7437-30
7438-77
7439-77
7440-30

Marine Cock.s with Laock

Marine Cast [ron 3 kgf/cm? Globe Vaives
Marine Cact [ron 2 Lollrm3 Anoim Valuse
2 LaSt ren 2 XgL/em® Angle Yalves

seaimsase

Marine Bronze 3 kgzf/em® Globe Vaives
Marine Bronze 3 kgf/fem? Angle Vaives

Aelen Pace lomm ? balfomd MNira Valuwas
AT WdSt MUNL I AR el TUuvs

Marine Cast {ron § kgf/em? Suction Manifold Valves

Marine Cast Iron S kgf/em?® Discharge Manifold Vaives

Marine Fuei Gil Tank Seifclosing Drain Valves

Marine Fuel Qil Tank Emergency Shut-off Valves

Ceneral Rules for Inspection of Marine Valves and Cocks

Marine Cast Steei 30 kgfjcm? Flange Type Escape Vaives

Marine Forged Steef 30 kgflcm?® Screw Escape Vaives

Marine Bronze 5 kgf/em? Screw-down Check Globe Valves
(Union Bonnet Type)

Marine Bronze § kgf/em? Scmw-dnum_ Check Angle Valves
(Union Bonnet Type)

Marine Bronzs 16 kgf/cm® Screw-down Check Globe Vaives
¢Union Bonnet Type)

Marine Bronze 16 kgffem? Screw-Down Check Angle Valves
(Union Bonnet Type) ’

Macine Bronze 5 kgffem? Lift Check Globe Vaives
(Union Bonnet Type)

Marine Bronze 5 kgffcm?® Lift Check Angie Valves

(Union Bonnet Type)
Marine Bronze 16 kgf/em? Liit Check Glohe Valves

{(Union Bonnet Type)
Marine Bronze 16 kgf/em? Lift Check Angle Valyes

(Tloimee Danone Tunal
AWV UWililes l]yi-}
Marine Forged Steet 20 kgffem?® Globe Valvs

Marine Forged Steel 20 kgf/cm® Angle Valves

[Py PR, 3 & J S Y o OZaa fa PR V L § o
U[m JU Kgllcm Ullluﬂ: WIL 1 DG J4Q lllﬁl)‘ lUl ivia, uuc Wae
Marine (0 kgf/cm?® Brazed Unions for Copper Tube-
Marine 10 kgf/cm? Screwed Unions for Copper Tube
Marine {0 kgfjem?® Weided Unions {or Steei Pipe
Macine 10 kgi/em?* Screwed Unians for Stesl Pipe
Marine 20 kgf/cm? Brazed Unions for Copper Pipe

.(11)



STANDARD

(WIS 7
7441-30
144277

© 744377
TaditeTT
7445-T7
745178
745278
745378
T454-78
7455-78
7456-76

7471-76
747279
747376
747476
7475-30
750175
7502-75

- 7601-7S
7602-75
7603-76
760475
7701-75
7801-75
7804-78
7805-76

- 5

LV
-e

NQ. TITLE
Marine 20 kzf/cm® Serswed Unians for Capper Pipe
Masine 40 kgf/cn® Weided Unians for Stest Pipe .
Marine 40 kgijem? Screwed Unions for Stesi Pipe
Mzrine 100 kgf/em> Weided Unions for Steed Fipe
Marine 100 kgf/em® Screwed Unions {ar Stee! Pipe
Marine Bevel Gears
Marine Universal Joints
Marine Transmission Shait Joints
Marine Transmission Shait Locse Jaints
Marine Transmission Shaft Bearings
Remote Shut-oil Devicss for Marine Fuei Cil Tank
Emergency Shut-off Vaives
Marine Cast Stest 10 kgf/en? Screw-down Chieck Gicte Valves.
Marine Cast Ste=t 10 kgf/em?® Sccew-down Check Angle Valves
Marine Cast Stest 20 kgf/cm? Screwedgwn Check Globe Valves
Marine Cast Ste=t 20 kzf/cm?® Screw-down Check Angle Vaives
Marine Cast Steel Angle Valves for Compressed Alr
Marine Stesi Geatings
Marine Steet Laddess and Steel Handrails
Spare Parts for the Machinery of Ships
Tools and Qutfits {or the Machinery of Ships
Eagine Stores for Coastal Ships
Beam Grabs for Marine Use
Special Taois for the Machinery of Ships
Faca-to-Facs Dimeasions of Marine T Pleces with Flanges
Marige Silver Brazing S kgf/cm? Pipe Flanges .-
Bzsic Dimensions c.f St:eci Flanges _(o_r. Mazdne Ezhaust Gas Pipe

(1)



STANDARD NQ.
Jis F)

TITLE

0411-77 Outline Dtmensxons of Marine Engine Controi Consoles
0412-77 Alarms and Indications for Marine Use I
0413-77 Appiication Standard of Audio-Signalings and Pilot Lamps in Shiptoard
0414-78 Internal Wirings 3nd Pipings of Marine Engine Control Cansole
8001-76 Method of Watertight Testing for Marine Electric Appliances
8002-76 Geneyal Rules on the Temperature. Test of Electric Lighting Fittings
" “(Incandescent Lamps) for Marine Use
8003-75 General Requirements for Construction of Electric Lighting Fittings
(Incandescant Lamps) for Marine Use ’
8004-79 General Requirements for Construction and Inspection of Electrical Flameproof
Apparatus for Marine Use
8006-79 General Requirements for Vibration Test of Electrical Apparatus for Marine Use
8007-79 General Requirements for Degree Protection and Inspection of Enclosures for

.0

8011-30
8012-30
8013-80

310176
@ 8401-78
@ 8402-78
@ 840377

8404-63

8405-77

8407-76

" @ 8410-79

@ 8411-79
@ 8412-79
@ 8413-79
() 8414-78
@ 8415-79
@ 841676
@ 8417718
@ 8420-76
@ 8421-78
@ 8422.79

Marine Electrical Apparatus

Graphical Symbals for Electrical Power Apparatus for Marine Enginesnng

Drawmgs . . e
Grzpi‘uczl Symbals for Electrical Lxgntxng Fittings and Accessories for
Marine Engineering Drawings

Graphical Symbois for Electrical Commumcatxon Apparatus {or Marcine

Enginesring Drawings .
Laad-acid Marine Batteris

Lamp Holiders for Marine Use .~

Glass Gloves for Marine Electric Lights

Front Giasses for Marine Electric Lights

Glass Globes for Marine Indicator Lamps

Lenses for Marine Morse Signal Lamps

Marine Lamps

Recessed Type Caziiing Lights for Marine Use (Non-watertight Typed
Ceiling Lights for Marine Use (Non-watertight Type)
Cargo Lights ’

Boat Deck Lights

Pendant Lights for Marine Use

Watertight Type Hand Lamps for Marine Use
Watertight Type Wall Lights for Marine Use
Floodlighting ijc;:toxs for Marine Use

Berth Lights for Marine Use

Chart Table Lights

Flameproof Cziling Lights for Marine Use

(13)



STANDARD NGQ.

{Jis F)

(A 227%- il
5%

T ded ™ T

@ 8425-73

. @ 847778

@ 842377
@ 342977
@ 2430577
@ 343179
@ 843473
@ 843s-15
@ 3436-34
@ 343764
8438-77
@ 3441475
2442-79
8443-79
844479

35445-7%
@ 84350-77
@ 345177

@, 845274

@ 845377

84557

-F X P4
Q'QJU" J

@ 8457-73
8458-77

(A f4%9.70
£,

'y TSI T

@ 3501-30
@ 3502-78
@ 85037
3504-74
3505-79
@ 852179
@ 8522-78
@ 38523-79
352479
8661-78
3602-76

(1]

Quiknead Lighte far Marine Use
i for Marine Use

3
(3]
2]
4
a
:‘;‘. o~y
i
o
ﬂ
.3
Q.
0
a
§

{Dry Cails

Hand Lamwee |

A4EMENUD WIREOLE P

and Battenies Ty'pe)

ar Marine Ues (Nane-watsrtioht Type)

o \® s S ST

Poraabie Lamps (Simpie Type) for Marine Uss

Pandanct Ligiats (Simpile Type) for Marine Use

Cargo Lights (Simpie Type},

Bailasts for Flucrescaat Lamo for Marine Uss

Fluorescsat Tabie Lameps for Marine Use

Fiuorescent Wail Lights {or Marine Use (Non-watartight Type)
Fiuarescene Cziling Lights far Marine Use (Non-watestignt Tyre)
Fluoresceat Cailing Lights for Marine Uss (Watestight Type)
Flucrescent Berth Lights witht Spare Light for Marine Use®

Watertight Type Passage Lights {or Marine Uss

Seeciai Type Cargo Lights

Reflectar Lamp Type Flood Lights {or Marine Use

High Pressure Mereury Vagour Lamp Type Fiocd Lights for Marine Use
Halogea Lamp Tyse Flood Lights for Marine Use ~
Morse Sgnal Lzmeps for Marine Use - A

Kays for Morze Signal Lames for Marine Uss
Navigation Light Indicztors

Call Seil Indicatars for Marine Use

Davlight Si‘gnaﬂing Lamps for Marine Use

Bawsminla Mol :

2ortabie Dayli QLomailims [ s fram Lo {len

fi¢ Signalling Lamps o Man
Signalling Lights for Marine Use
Navigation Light Indicazors (Simpie Type)

Searchiights {or Marine e -
ki wdibi b LidE dimadse

Watertight Type Slecexic Bells for Marine Usa

Electric Suzzars for Marine Use

Push Buttone for Marine Use

Electronic Homs for Marine Use

Smait Motor Sirens for Marine Use

Eisctric Propeiler Shaft Revolution Indicators for Marine Use
Sleetric Ruddar Angie Lndic::ors

Zleciric Sagine T £egnphs for Marine Use

Smail Size Siestric Sngine Teiegrapns

Ceneral Rules of Radio Telegraph for Ships

Testing Methads of Radio Te‘eg.*:pn for Ships
(1)
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STANDARD NO. TITLE

{(JIS F}
8801-79
8802-74
8804-76
8805-63
8806-76
8811-79
881279
831379
8321-78
8822-77
8823-77
8824-77
882s5-717

QoL T
QQLU~I J

8827-75
8828-77
8829-30
8830-77
8831-75
8832-79
8833-79
8835-75
8836-78
8840-75
334177
8843-77

QAQ 44 e

Q441D
8845-77
884677
8851-77
8852-78
9101-75
9701-78

Marine Watertight Cabie Giands for Electric Appliances
Marine Cable Glands for Bulkhead and Deck

Electric Cabie Clips for Marine Use

Electric Cabie Hangers and Saddles for Marine Use
Protective Rubberlike Sheaths of Portabie Cord for Marine Use
Small Size Terminals for Marine Use " .
Terminai-Boards for Marine Use? .

Crimp Terminal Boards for Marine Use

Watertight Type Joint Boxes for Manne Use

Joint Boxes for Marine Use (Nca-watertignt Type)
Distribution Boards (Fuse Type) for Marine Usz

Section Boards (Fuse Type) for Ma_rine Use

Shore Connection Boxes for Marine Use

Simpie Type Distribe

Simple Type Sestion Baoards for Marine Use’
Distribution Boards with Circuit Breakers for Marine Use
Section Boards with Circuit Breakers for Marine Use

~ Bca.r:is far Marine ng

ANFa siamacssw w

Shore Connection Baxes (Small Type) for Marine Use
Non-watertight Type Plugs for Marine Use”
Watertight Type Plugs for Marine Use

Watertight Type Recsptacles for Marine Use
Non-watertight Type Receptacies for Marine Use
Watertight Type Plugs and Socket-cutlets for Marine Use
Non-watertight Type Snap Switches for Marine Use
Watertight Type Small Switches for Marine Use

Small Toggle Switches for Marine Use °

U{‘lit Switches for Marine Use®

Rotary S:wicchs for Marine Use

Controi Switches for Marine F’.ain:proo( Light
Dimmers for Marine Lamps*

Dimmers for Marine Instrument Hlumination
Magnetic Compasses for Marine Use

Pressure Switches for Marine Use
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U.S. SHIPBUILDING STANDARDS
PROGRAM
LONG-RANGE PLAN

VOLUME Il - RECOMMENDED
U.S. SHIPBUILDING STANDARDS
LONG-RANGE PLAN

21 INTRODUCTION

The background rationale and guidelines for
standization in shipbuilding have been delin-
eated in Volume |.Based upon these considerations,
practical suggestions for establishing a long-range
standards development plan for the U.S. Ship-
Ib}JiIdings Standards are includeded in Volume

2.2 APPROACH

Based upon the logic and basic considerations
described in Volume |, the recommended standards
long-range plan for the U.S. shipbuilding industry
has been developed and compiled in this Volume.

The basic “tree structure” adopted for the
development of the long-range plan is attached as
APPENDIX 11-A This “tree structure” shows the
correlation between the standards categories and
the standards items grouped by families. Also,
Cross-reference is made to ASTM F-25 Technica
Subcommittees which are anticipated to act as
primary working groups for the development and
Implementation of national standards and industry
voluntary standards.

The list standard items, ,grouped in families and
classified by priority order (i.e., short-term, mid-
term, long-term goals), are consolidated and com-
piledin APPENDIX |1-B.

In general, the selection of standard items and
assignment of priorities reflect the standardization
approach and experience of the Japanese ship-
building industry, which is described in APPEN-
DIX I-B.

Standards listed cover moat of the itemswhich
have been standardized in Japan, either as national,
industry or in-house standards. The logic behind
categorization of national, industry and in-house
standards, and the rationale for assigning priorities
for development, are derailed in Volume L

-45-

2.3 IMPLEMENTATION OF THE LONG-
RANGE PLAN

The recommended standards long-range plan
presented in this volume is considered to be alogica
and practical approach for the U.S. shipbuilding
industry. These who will play a part in the
implementation of the recommended plan must
recognize, and communicate to other that its
effective prosecutionwill represent a task of sig-
nificant magnitude, of long duration and National
scope. The potential benefit to the industry as a
whole, and to the individua participants, are
substantial to say the least. Implementation of a
major National initiative to pursue the standardi-
zation objectives outlined in the recommended
long-range plan should be viewed as an essential
element of any program to improve productivity and
revitalize the U.S. Shipbuilding industry.

Accordingly, as the first step toward imple-
mentation of the standards long-range plan, it is
recommended that the shipbuilding industry,
through the Society of Naval Architects and Marine
Engineers (SNAME), directly contact top level
officials in the principal government agencies and
private organizations involved (e.g. MarAd, U.S.
Navy, USCG, ABS, etc.) to solicit their support.
With such top level committment, immediate steps
should be taken (perhaps through a high level
steering committee) to finalize the long-range Plan
to resolve organizational structure and support, and
to publicize program implementation as a mgjor,
cooperative Nationa effort.

It is important to recognize that if the recom-
mended standards long-range plan is not imple-
mented with the appropriate level of support and
participation, particularly on the part of key or-
ganizations, that the attainment of shipbuilding
standardization goals will be difficult to impossible.

To expedite standardization benefits simulta

neous and coordinated efforts must be initiated to

consolidate existing requirements and to develo
standards at the National industry and compan

levels in accordance with the priorities listed.

2.4 RECOMMENDED QORGANIZATIONAL
STRUCTURE

It has been observed that organizational struc-
tures for shipbuilding standards development in the
U.S. are similar to those employed in Japan. For
instance, government agencies and private organ-
izations, similar to the Japanese counterparts, exist
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ANSI, ASTM, SNAME, ete.
In addition to the above, other particivants required
for establishment of shipbuiiding standards include
shipbuiiders, design agents, shipowners/operators,
and suppliers/vendors from supporting industries.

Accordingly, the following ars recommended

organizational structures and responsibie organi-
zations for the development and implementation of
U.S. national standards and industry voluntary
standards:

INSERT National Standards and Industry Vo-
juntary Standards

The following sections summarize the partici
pation and/or responsibilities of the orgamzanons
concerned: ;

1) Maritime Administration
a) Support standardization long-range plan for
national commoercial shipbuilding standards.
b) Authorize and approve national standards.
¢) Registration and publication of national
standards.
d) Refer printing and distribution of national
standards to ANSI or ASTML
e) Coordinate consolidation of commercial/
military standards with U.S. Navy.
f) Sponsor funding of slnpbuﬂdmg standards
development. (National and 1ngqustry leveis)
2) 17 YVawve

Wenis asmVy

a) Support standardization long-range plans for
military requirements.
b) Develop, authorize, enact, publicize and dis-

tributa military standards,
tary standards.

¢) Assist Mardd to consolidate commercial/
military  standards, combat
aystems) and encourage application of com-
raercial standards in navy ships.

d) Participate as committee member for delib-
eration of commercial/industry standards,

e) Sponsor funding of shipbuilding standards

development. (National and industry leveis)

"y TP = £ ___._ 3
3} an bﬂm uaru

a) Support standardization long-range plans for

shipbuilding.
b) Review and approval of shxpnmldmg stan.
dards for compliance with international

(SOLAS, MARPOL, DMCO, etc.) or Federal
rules and regulations

¢) Participate as committes member for delib-
eration of commercial standards and provide
guidance from Federai regulacrions viewpoint.

d) Require or permit application of nationai/
industry standards through Federal reguia-
tions.

4) American Bureau of Shipping

shipbuilding,

b) Participats as committse memher for delib-
eration of commercial standards and provide
guidance from the classification rules view-
point.

¢) Require or permit application of national/
industry standards through classification
Tules,

5) ASTM

a) For national standards function on behalf of

MarAd or others for development of stan-

dards,
b) For industry voluntary scandards, authorize,
publish and promote standards.
c) Publicize and distribute national/industry
standards.
6) ASTM F-25 i
a) Saiamsain ariveniveetna

a) Maintain administrative and technical

committees to develop and approve standards
drafts.

b) Development and prosecution of standards
long-range plan.

¢) Act as coordinator or solicitor to regulatory
bodies or other relevant organizations for
review of standard draits.

7) SNAME

a) Function as an advisory committee and/or
steering committes for the industry to ss-
tablish U.S. shipbuilding standards long-
range plans, for national and industry vol-
untary standards.

b) Provide recommendations to ASTM F-25 for
development of long-zange plans and deter-

;-
~d Qe



mination of priorities for standards develop-
ment,

¢) Promote standardization and encourage
standards application within the industry.

8) Shipyards, Design Agents
a) Participate as committee members for the
review and approval of standards, and provide
input from the shipbuildsrs’ viewpoint.
b) Participate as members of the task group for
development of standards drafts, and provide
necessary technical data and information.

c¢) Initiate and promote the use of standards.

9) Suppliers/Vendors

a) Participate as committee members for the
review and approval of standards, and provide
input from the manufacturers’ viewpoint.

b) Participate as members of the task group for
development of standards drafts, and provide
necessary technical data and information.

c) Initiate and promote the use of standards.

10) Shipowners/Onerators

a) Participate as committee members for the
review and approval of commercial standards,
and provide input from the users’ viewpoint.

b) Support development and application of
standards.

11) ANSI

a) Coordination, development and management
of national standards and international
standards.

b) Participate in the review and approval of
pational standards drafts developed by ASTM
or others.

For the most part, the existing organizational
structure for the National Shipbuilding Standards
Program involving the Maritime Administration,
SNAME Panel SP-6, ASTM Committee F-25, the
U.S. Navy and member shipyards of SNAME SP-§,
will form the basic structurs for the development of
national standards and industry voluntary stan-
dards, with further participation of regulatory
bodies and related industries, shipowners, etc., as
indicated previously.

Again, implementation of the standards long-
range pian for national/industry standards will
require the top level support of all organizations
involved. As a prerequisite to initiating this work, it
is recommended that senior officials in each of the
involved organizations be briefed on the plan and
requested to provide their support for the program.

The organizational structure for individual in-
house standards varies depending on the scope of
standardization intended, and the size of the
shipyard. If the shipyard intends to promote
standardization at a significant level, it is essential
to establish a special project team under the direct
control of top management to execute the work.
Long-range plans should be established by top
management based upon a survey of the shipyard’s
needs. Standards drafts should be deliberated by
key personnel from engineering, production and
other areas concerned, and standards thus estab-
lished should be registered as company standards
and distributed for use in the shipyard.
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Ficure 2-2
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2.5 DETAILED PLANNING GUIDELINES

2.5.1 Detail Planning
As discussad previcusly, the establishment of a
Im-m;ephnuapmeqmauandnhemmr

factors as outlined in Sectzion 1.5 of Volume L By
foillowing this assesament process, standards pri-
crities can be seiected accuratsiy without being
anac:ed by the cnanga u:. extarnal cm:umstances.

1) ProemctEsnhhshmancuﬂedsundnda
Plan

The recommsended process of establishing a
detailed (e.g. annual) plan and the factors to be

-50=
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assessed ars as foilows:

a) Revisw recommended US.
standards long-range plan,

b) Draft a more detailed ang speciiic plan based
upon the general pelicy and goais.

¢) Conduct survey to cbtain comments and
recommendarions op the derailed pian drait
from ail parties concerned (by questionnaize).

d) Determine items to be standardized, and

e) Compile evaluation resuits of standards items,

f) Finalize detailed standards plan.

shipbuilding

2) Work Flow and Allocnent of Work

A sample work flow for developing a dstailed
standards plan for aational scandards/industry
voluntary standards is shown in Figure 2-3.



25.2 Evaluation of Standards Items

At the initial stage of standardization, there is
difficuity in selecting appropriate items or priori-
tizing their development dus to the extensive scope
of work. Therefors, there should be an appropriate
criterion, regardless of the type of standards, to
properiy evaiuate and seiect candidate items and
determine priorities. The following are the judg-

ment factors used by JIS forevaluating the selaction

or priority of standards.
1) Selection of Standards items

Usually, as the first step, requests and suggestions
for the development of new standards are collected

from shipbuilders, shipowners, suppliers, vendors,
re ry bodies, etc., to obtain an overall view of
the industry needs, and inputs thus coilected are
evaluated considering their influence and benefits

o blha S Jecadmes

L0 U8 Imausay. )
The items which are selected for standardization
are prioritized by evaluating their economic impact

and contribution to the marine community or’

industry. The evaluation system (point sysiem)
used by JIS is shown in Figure 2-4 for reference.
The selection is evaluated from' two different

aspects, one from a comprehensive viewpoint and
the other by evaluation of individual factors.

B



Figure 2-3 Sample Work Flow for Developﬁ:ginetaﬂed Standards Plan
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Fipure 2-4 Evaluation of Standards Candidates
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A) Compreaensive Evaluation

The seiection for standardization is judged based
on the projected comtribution to the maritime,
shipbuilding and pertinent industies, focusing on:

— Improvemment in quality

- simpiification and improvement of produs-

tion and enginsering procsduzes

— Improvemsnt in productivity
—~ simplification of procursment and other

transactions, ete.

B) Evaiunation by Individual Factors

The following are the individual factors which are
usually used for evaluation:
2) Internarionaiity:

Evaiuste the item’s merit based on the
implications of intarnational standards (ISO,
IEC) and internarionel rules and regulations
(SOLAS, MARPOL, IMCO, etc.)

b) Evalustion vs. other foreign national
standards:

Evalusts the necessity and the merits and
demerits of standardizing the item in com-
parison with the trends of other foreign

‘ ional standard
¢} Technical vaiue:

Evaluate whether the standardized product
is techmically superior to other anaiogous
products, and whether the standardization of
the product is feasible and aifective for the
industry.

d) Longsevity of the standard:

Evaluare its longevity considering the im-
pact of technological progress and changss in
the maricet place.

2) Assessment of Priorities
The priority of standards should be detarmined

-5

through assessment based upon a common scaie
and, needless to say, by its conribution to che total
standardization program. Similar to che seiection of
standards itams, the assessment is usuaily made in
two diffsrent ways, one from a comprehernsive
viewpoint, and the ather by evaiuation of individual
factors. The evaluation systam (poins system) used
by JIS is shown in Figure 2-3 for referance.

<) Cmmhmm

Timing of the development is evaluated by its

urgency considering:

8) demands and trends of the internarional
and/or domestic marine and shipbuilding
industri

b) impact on productivity and cther shipbuilding

tachnology.
¢} Advancs in technology:
Evaiuste its impace on the implementation
of advanced technologiss.

D) Assesszient by Individual Factors

a) ’valuauon-e!amatummmonalmluand
reguiations:

Evaluate urgency, considering the timing to
meet new requirsments of internationai ruies
and reguiations. .

b) Evaluacion vs. other foreign national stan-
dards:

Consider the enactment (or revision} date of
similar foreign national standards,

3) Determinstion of Standards [tems and
Priorities
Aftaer evaluating seiecdon and priorities. the
resuits are compiled in a summary tabie, similar to
the exampie shown in Figure 2.5, and final decisions
are mads by the Standards Committee.
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26 STANDARDS PROGRAM
ADMINISTRATIVE GUIDELINES

2.6.1 Documentation
Approval and publication is the final process of
standards development. The standards must be
documented so that the contents of the standard,
such as its objective, functions, stzucture, dimen-
sions, material, etc., are uniform and consistent. To
assure that all necessary information is provided, it
is recommended that a standard format for pub-
lication be established. (Noting that organizations
such as ASTM already prescribe standard format.)
As an example, the standard format for publi-
cation could include the following:
1) Scope of application
2) Terminology and definitions
3) Type and class
4) Functional characteristics
5) Chemical and physical contents of materials
6) Composition
7) Construction
8) Configuration
9) Dimensions, measurements
10) External appearances
11) Qualities
12) Material
13) Fabrication and manufacturing methods
14) Appurtenances and spares
15) Testing method
16) Inspection method
17) Packing method
18) Nomenclature, code
19) Labeling
20) Instructions for application
Detailed examples of the format of JIS standards
are included in APPENDIX II-C.

2.6.2 Application

Appropriate measures should be established to
encourage the application of standards and to
realize potential benefits.

The approach to encourage standards application
will be different for the various categories. The
following are some preliminary recommendations:

B

1) National Standards

a) The use of national standards should be
encouraged through Federal ruies and regulations.
This is now actually occurring in the Code of Federal
Regulations (CFR) by invoking ASTM, ANSI, ABS
requirements, specifications, etc. for application.
National standards can be invoked in the same way.

b) It may be desirable to register all national
standards in the form of an approved standards list
as part of the CFR, somewhat similar to the
Qualified Products List used by the U.S. Coast
Guard.

¢) Asafurther measure,itisadvisable toevaluate
the establishment of a system to license manu-
facturers to manufacture and sell national stan-
dards products under the government’s supervision,
similarto the “JIS-license” system applied in Japan.
Manufacturers who are qualified through govern-
ment inspections on production facilities and
quality control methods, are granted permission by
the government to sell their JIS product bearing the
“JIS” mark indicating that the product quality and
performance is guaranteed to comply with JIS
specifications. No inspectionis required for each JIS
product once the licensa is granted. This is similar
to the ASTM or UL labeling system applied in the
U.S. Inspections for qualification can be assigned to
ASTM or UL, etc. by the government.

d) National standards shouid be included in
Maritime Administration’s “Standard Specifica-
tion for Merchant Ships Construction” and ap-
plicable U.S. Navy specifications.

2) Industry Voluntary Standards

a) In contrast with national standards, industry
voluntary standards should be considered intrin-
sicaily as semi-national standards. Therefore, in-
dustry voluntary standards should be authorized
and invoked or referred to in Federal rules and
regulations with some resiliency in application.

b) Each responsible organization could also
consider a licensing system similar to that recom-
mended for national standards. This system en-
courages manufacturers to increase their share in
the market by improving their productivity through
standardized production.

c) Industry voluntary standards should be in-
cluded or invoked in Maritime Administration’s



and/er applicabie Navy specifications as appro-
priate.

3) Company In-house Standards
a) Although they are nat as bresdly applied as

national or industry scandards, company standards

should be authorized and required for application

b) Company standsrds should be documentad
and distributed to huyers, regulatory bodies,
classification socisty, ete., for approvai, and in-
cluded in or attached as an integral part of the
contracs specifications and plans.

283 Pubiicatiom and Distribution
Procsdures for Publicizing Standards

Once the standard is established, it must be
publicized and discributad to the users to promote
its applicstion and achisve the bensfits of stan-
dardization. Public reiations activities should be
continusd incessantly until the scandard is rec-
ognized and acceptad by the users.

The method of publicizing is somewhat different
bmmmﬂmmmmmmndudsand
conpanysmdard&Compmysmﬂard:canu
enforeed rather essily by in-ncuse procadures.
Therefore, the methods described harein are
gmdnlmaformhmnqmouland/ormdm
mdm&mpuhhcmhnmappmuhanopud
:mJapmudambedformm

" A Publicizing System in Japan
70 1 National Standards

The methods used for publicizing JIS standards
include publications, exposition meetings, aud also
incentive programs to encourage apnbamon. The
government also supports appumncn of JIS by
prioritizing JIS requirements in all government
projects, atc

JIS standards are pubiicized through two dif-
Zsrent chanmels; one through the government itself,
and the other through government supportad or-
zanizations. The following are the major activities
conducted by the two sources.

A) Government Actxvma
a) Public anncuncement of the standard through
the government’s Official Gazette

b) Supervision of printing and distribution of
standards

¢) Requiring priority use of JIS and JIS-marked
products in government projects, 2te.
d) Peomotion of technicai courses to promots

U

industrial standardization

¢) Providing awards for contributions to indus.
trial scandardization

f) Impiementation of promotion programs to
encourage standardization

g) Encouraging JIS application oversess

B) Government Supported Organization
Activities (JSA)
a) Issue JIS publicarions
b) Issue Engiish versions of JIS publications
¢) lasue monthly magazines, ie.. “Standard-
ization Journai” and “Standardization &
Quality Conzrol”
d) Issus books, e.g., JIS Catalogus, JIS Termi-
nolegy Dictionary, ete.
e) Issus JSA Technical Report
f) Make standard specimens, formasts, models
g) Promots expositions, conferences and sym-
posia to promots JIS standards
h) Promote Q-S (Quality Conrrol and Stan.
dardization) national/lccal conterences
i) Promots monthiy local Quality Assurance
Conferences
j) Promulgation of JSA standardization litara-
-7 ture .
k) Maintain a library of foreign standards
2. Industry Standards
Basically, the publicizing system is similar to JIS,
but for shipbuilding standards, the effort is limited
to the marine and shipbuilding industries.
The major activities include the foilowing:
a) Issue bullstins and technical reports
9) Distributa progress reports on standardiza-
tion and summarize the status of standards
through bulletins
¢) Issue standards booklets
d) Maintain a library service open to the public
B. Publicity Approach Recommended for
U.S. Shipbuilding Standards
1. National Standards
It is conceivable that a publicizing system similar
to JIS can be appiied in the US. by substituting
MarAd, USN, USCG, ABS for the gcvammantal

agency and ASTM/ANSI for supporting organi-
zations.

The following are the major activities recom-
mended:

a) Public announcement of standards through




the Federal  Register or other publications:
The announcement should include:

— Name of standard

- Code number of the standard

- Data of approva revision confirmation
of continuity or discontinuity, whichever the
Case may be.

b) Issue, distribution and review of Standards:
Following public announcement the stan-
dards should be printed and distributed
promptly to all segments of the industry,
permitting review by the public.

¢) Advertisement through prees and magazines:
New standards or revised standards should be
advertised periodically in marine papers and
magazines with simple explanations, prices of
prints, where to order, etc.

d) Publicity through meetings, seminars:
Exposition meetings or seminars are an &f-
fective method for introducing new standards
to the industry by explaining standard fea-
tures, proper interpretations, instructions for
use, etc.

e) Implement promotional activities:

To stimulate standardization throughout the
industry, it is also effective to distribute
posters, pamphlets, slogans, or other infor-
mation to shipyards, manufactures and other
intereated fields.

f) issue standards booklets:

2.

Issue convenient booklets or other documents
containing standards to facilitate user appli-
cation.

Industry Voluntary Standards

The Publicizing system and activities could be
Similar to those used for national standards but
accomplished by ASTM.

The major activities should include:

a) Announcement of standards through bulletins
b) Publication and distribution of standards to

the parties concerned

c) Issue of standards booklets, etc.

2.6.4 Coding Guidelines

structure of Standards Codes

To control, maintain and effectively utilize the

numerous standards developed in various fields, it
is essential to establish ineffective coding system
to classify and file the standards utilizing
computer.

The code numbers should be devised to provide

some definition or meaning so that the designator
can indicate its correlation with the devel opment
source, system, etc., for easy identification.

The following code system is recommended

utilizing the ASTM  F-25 Committee codes in four
digits to identify its source and using two digit
numbers to identify the system and two digit
numbersto identify the item itself.

o o]

- - -

C_ow_ise_j

No.
Tachnical Sube
Commirttee No.

For example, the following code number indicates
a “boat davit” (02) belonging to the “life saving
system” (06), developed and controlled by the

1S

Lw.'__

Svstem No.

“outfitting” (03) Technical Sub-Committee of

ASTM-Committee F-25 (25)

for shipbuilding

standards:

[ 03

I-
215

g

- - - -

- -

6 {0 ;2

] |

ASTM F-25.03 I

T |

T Lifeboat davit

‘ Life §avmg




The sampie code numbers for identifying various
*ystema” are shown in APPENDIX II-D. The code
= . il e TNmad e rlhacnmea

numm'crem “ltem” couiQ SeGelinenin lossams
manner,

Byanhhshmzamsymcomonforthn
mdumy benstits wouid accrue not only to the

aleden faaed
phb ilders but also mnniiare QHIDGQ!'_!Q_!Q.Y redu.

latory bodiss, etc., for easy identification.

Coding System for Computer Utilization
1) Aress of Utilization

To use the standards codes as material codes for
marerial control by computars, it is desirabie to
establish a more detailed cods systam which defines
the item more specificaily.

The following are the major a
standards codes can be urilized:

a) Filing of standards

b) Maintsnance of scandards

¢) Identify its usage and application by the
induscry

d) Matariai preparation

e) Matarial control, Ls., ordering, material de-
livery, material recsival

f) Identify workers’ workload

g) Production schedule control

B f:ammon language for communication and

Figure 2.7 delineates the correlacion between the
mnﬂcod.andothcam
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9) Functions Required
To add furtherinformation to the standards code,
and zo utilize them for material codes and/or other
purpo‘-aspmousymmcud.adnuﬂsdcodmg
system is required to identify the standards’
characteristics. The detxiled coding system shcuid
maet the foilowing requiremsents:
a) Shouid be versatile so that it can be utilized in
many aress.
b) Shouid be capable of idencifying a specific
articie.

Y D!l e samaiala o8 mn e Sovn wa 0 -

¢) Should 5s capadle of identifying the charac-

toristics (parviculars, specifications) of a
specific arvicle,

d) The structure of the code should be based on
established logic,

@) Shouid be capabdie of identifying the article’s
category (e.g. hull, machinsry, electzic, etc.)

£) Should be capahis of identifying its status (e.z.
original or revised).

g) Shouid indicats the standard’s caregory
{nacdional, industry or company).

h) Shouid permit future rsvision or supple-
msntation,

3) Structure of 2 Detailed Coding System

In developing the code swructure, the following
must be considered:
8) The total number of digits should aot be too
extansive.
b} Is ic desirabis to use either the numbers or
lsttars for coding? If alphanumerics are

combmod.:hn:pu:pou:nus:bodis—

: : — T 1
RN EEEEENENINIE
Y ES A -
I ro1 I Taewision
Somoumes | | N,
NG o l Sustaml :c':”" * | Caz -
_Tackzical Sube ' Iram NG. | Pardcuiar
- Comnmircse :\b. ox Spete
The fcllowmg describes a life boat davit 2s an
(zisi0i3i loislaiz|1i2|3} PIRE N 1
T+ 4 4 A
arisi No, L
AST™M F-23 Life
ASTM 7-28.93 |  Lifaboar
Cucsming ' Zavit
e.g. graviry, desk

Theaboveis only oneexampls of a detailed coding
system. The number of digits can either bs reduced
or expanded, depending upon user requirsments.

Note: Although this code system i3 intended

0UNCLTY Foe
primarily for standard identification, the same
system can be utilized for other nurposea.

For references, the material coding system used in
THI is shown in Figurs 2-3.




SHIP

1XX% 2XXX & 3XXX 4XXX §XXX
HULL STAUCTURE BECK FITTING MACHINERY FITTING ELECTRIC FITTING
10XX PIPE 20XX PIPE LINE 40%XX SOXX
STRUCTURE {Exct. C.O. & BALAST.) PIPE LINE PIPE LINE
11XX HULL STEEL 21XX WOOD 41XX 51XX PRIMARY
{EXCL. PIPE} ICARGO HOLD) MAIN ENGINE ELECT. SOURCE

22%X% 42X% §2XX SECONDARY

FLOORING BOILER ELECT. SOURCE
13%% 23%x 43%X 53XX ELECT.
NON-FERROUS PAINT PROPULSION LIGHTING & SIGNAL
14%X 24%XX NAUTICAL 48%XX 54%XX
WELDING & COMMUNICATION AUX. MACHINERY NAVIGATION
15%XX 2EXX TOWING 45XX FUNNEL s5XX
OTHER RAW & MOORING & UP-TAKE WIRING FITTINGS
18XX 26XX CARGO GEAR 45XX PIPING 58XX
CAST . & HATCH COVER BITTING casLe -
17%XX 27XX DECK EQUIP. 47XX MEASURING STXX
MISCELLANEQUS {EXCL. 28, 25 & 286) INSTRUMENT MISCSLLANEOUS

28XX NATURAL agxx 5BXX

LUIGHTING & VENT. MISCELLANEOUS WIRELESS
19%% 29XX PIPING 49%XX 59XX
AUXILIARY FITTINGS AUXILIARY AUXILIARY

30XX PIPING

{C.0. & BALAST.)

31XX SQUIP.

{C.0. & BALAST.)

32XX EQUIP. NOTE: *“XX™ OF 3RD AND 4TH -

{C.0. & BALAST.) DIGITS INDICATES A

FAMILY MATERIAL CODE.
33XX
REFRIGERATAOR
. 34XX WO0D

{LIVING QUARTERS}

35XX QTHER
{LIVING QUARTERS]

36 XX
DECK MACHINERY

J7XX
MISCELLANEQUS

38xXX
SPECIAL

39XX
AUXILIARY

FIGURE 2-3 STRUCTURE OF MATERIAL COST CLASSIFICATION

-
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2.6.3 Maintenance

At each standards level, the standardization
long-range plan and individual standards should be
reviewed ponocnaﬂy to reflect changes in re-
quirements, advances in technology and other
influentiai factors. The following are somse of the
guidelines for follow.up and maintsnance,

1) Long-Range Plans
Long-range pians and annual deveiopment plans
should be reviewed annually to pursue ongoing and

-

future development of standards, and revised as
necessary.
2) Individuail Standards

All standards shouid be reviewed every three to
five years to assess and dstermine its currency,
mdodmodxﬁmnns.m.,dcmmngondﬁm
requiremsnrs, feedback from users, advances in
tachnology, ste. Immediate action shouid be taken
to correct any detects raported by users. A docu-
mented feedbaci system should be estabiished to
facilitace effective feedback.
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APPENDIX II-B
EXPLANATIONS

1. RATIONALE

This column indicates the effects or benefits of
standardization. 2 to 4 most affective rationales are
selected for each standard.

- Improve communication, save labor (e.g.
smoother negotiations, minimize coniflicts)

02 - Improve approval work, save labor (e.g.
simplify plan approval, shorten approval
time)

03 - Improve inapection work, save labor (e.g.
simplify/eliminate inspection, shorten in-
spection time, eliminate duplication)

04 - Improve design/engineering work, save la-
bor (e.g. reduce engineering manhours,
minimize design changes, improve accuracy
of drawings.)

05 - Improve purchasing work, save labor (e.g.
simplify ordering, minimize estimation
work) '

06 - Improve production, save labor (e.g. im-

“prove productivity, Treduce manhours)
- Stabilize or improve technology level (e.g.
stabilize and improve engineering and
production technology, eliminate incon-
sistency in design or specifications)

08 - Maintain or improve quality (e.g. maintain
quality, improve reliability)

09 - Reduce cost, (e.g. avoid over design, reduce
tailor-made products)

10 - Shorten delivery time (e.g. reduce pur-
chasing time, allow stocks)

2. STATUS
This column indicates the organization, : rule or

regulamon. institute, etc., issuing and controlling the -

standard.

3. CATEGORY

This column indicates characteristics of the
standard.

N — National standard

I — Industry-wide standard

H - Company in-house standard

4. F-25 COMMITTEE
This column indicates the code number of ASTM

F-25 sub-committees.

5. ABBREVIATIONS

USA.
UsA
MASS Maritime Administration
“Standard Specification for
Merchant Ship Construction”
MASSD  Ditto.
“Standard Specification for Diesel
Merchant Ship Construction”
Foreign
BV Bureau Veritas (France)
IACS International Association of
Classification Societies
IS0 International Organization for
Standardization
IEC International Electrotechnical
Commission
IMCO Inter-government Maritime
Consultative Organization
DIN Deutsche (Industrie) Normen
(West Germany)
JIS Japanese Industrial Standards
PCC Panama Canal Reguiations



SHORT-TERM STANDARD ITEMS
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1,

0 o 0 | snars | 472, | 22
1 | Bolts & nuts e 18 %’E\I( 8 01
2 | Rivets g‘s‘:‘gg ANST N 01
3 | Tapping screws g‘s‘: 23 ANSI N 01
4 | Wood screvs g‘g; ‘1’{; ANSI N o1
5 | Washers gg: gg Aagg N o1
6 | Natls s, 10|95 | v | o
7| set pins for joiner insulacion 0 %1 - /8 | o1
g | Metal laths, expanded metal, etc. 04, 05| 118 1/H 01
P8, 10
9
10
11
12
15
14
15
16
17

Short-term Products Standards
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¥

RATIC | e CATE | 7=2%
NO ITed -l | SATS | sony | covd
. ' 0Z, 04 ;2? ¥/t | a3
1 | Manhole covers, Accass hacchk covers, atc. os. o8| ° 3
-9 120
2 | 223ging, Blocks gg: gg Mass ¥/t | o3
MASS
02, 04 ABS N/T 03
Anchozrs -
31 05, 08} 150
MASS
. Q4
% | Ancior chains gg’ ga A3S /1 | o3
i 150
, 04 ] ¥ass
5 | Caaiz scopoers gg, gg Iso Wy os
. 4 | 2CC
6 | 34z=s, Boilzrds 8§; 88 IS0 ST 403
’ & | 2CC
7 | Panama chocks gg: gs 5o ¥/t | o3
HADS
04, 05 | pry 81 | 03
8 | Zye placas, Riag plates Pa’ 10 TS
. . ps4, 05 | vass
9 | Handwails, Handrail scanchions b8, 10 | IS0 N/I a3
- 4, Q MASS
10 | Staps, Tersical laddars o o /T | 03
I n g§: gg 1s0 N/T 03
4
12 | Embazicazion ladders gg: gs 150 /T | 03
) 02, 04 | MASS
13 | 7eacher/Watarcighe steel doors os. o8 | zs0 WI | 03
~— ST
02, 04
13 | Side scutzles, Squara wvindows 05: 08 é-gg S/T 93
04, 05| »
15 | 3otzem plugs 08: 10 Iso N/T Q3
15 |Builder’s name plaze 0s - B 03
17

Shozt=tarm

Producszs Standards




NO

ITEM

RATIO
-NALE

STATUS

CATE
-GORY

F-25
coMM

Ventilator heads

02, 04
a5, 08

JARAD
ABS
IS0

VA

05

2

Pankah louvers

04, 05
o8, 10

Jis

N/1

05

10

11

12

13

14

15

16

17

Short—~term Products Standards

S-3




1| Incazdesceac ligacing Stzzuzes g‘s‘: gg i%—f_f v/1 10
g
2 | Tluoresesnt ligacing fixzures gg: gg UI:;; ¥/1 10
3 | Slecs=ic cabla ways and fizzings g;;gg”éé-f w1 | 10
: m,
% | Zlecz=ic bulbs 3‘8‘: ?j zz.cs X 10
5 | 3asic parss ‘of small elec::ic. fizzure g‘a‘: gg :zmss q/T 10
6 | Siznal lizhes gg: g’é Z%E_-g N/T 10
; )
8
) 9
10
n
12
15
14
15
16

v

Shors=-term 2roducts Standards

Se4




RATIO CATE | F-25
NO ITEH -xaLe | STATUS | copy | com
. 04, Q5
1 | Boiler and heat exchanger tubes 08, 10 ASTH y u
2 | Level 04, 05
gauges for tanks and pressure vessels 08, 09 - N 11
. R *
Sight glasses for tanks 04, 05
3 es for t BV N/T 1
. 08, 09
%4 | Expansion Joints for exhaust gas pipes g;' gg BY B i1
?
5 | Expansion Joiats for dampers for boiler cold g‘;’ gg MASS H 11
scart ?
6 | Dampers for boiler cold start 04, 05 MASS
07, 08 8 1
s 04, 05
7 | Flanges for exhaust gas -pipes and up~take 07’ 08 - i 1 11
9
Inspection hole for up—-take, exhaust gas pipes |04, Q5
8 | and Porced Draft Fan trumks 07, 08| 8 n
04, 05
9 | Dampers for exhaust fan trunks 07: o8| -~ 2 n
10 | Pressure gauge boards 04, 05 yugg N/I 11
i 08, 09
11
12
13
14
15
16
17

Short-term Products Standards

§=-S




o RATIO | copmors | CATS | F=25
X0 Buou | o |0 smarus | S | o
04, G5 %NSI
1 {Stael pipes, Scael alloy pipes 08, 1o0f 385 8 13
? 180
ASTM
2 | Sonefarrous gipes . gg’ gg A3S N 13
. * JIS-
ANSI
3 | Praseic pipes . % Btasme | w 13
: : > 0515
- 04, 05{ s> |
% | Tlanges for stael pipes as. 10 éggl 13
: : 4 ANST
5 | Tlanges for zom-farzous pipes | 38: gg s N 3
6 | Planges for plascic pipes gg' gg - B 13
*
2 va a4, 05}7sa
7 ding joiacs for scteal pipes 08, 10 Iso ¥ 13
* JIs
04, 0S|MASS
8 | Joines for oomefarTous pipes 08: 10 ANST /1 13
04, 0513V 3 13
2 | Unton joints for pipes 08, 10{JIs
. 04, 05|asT
10 | Joizes for plascic pipes 0s. 10{3V N 13
: > lJIs :
04, 05{aNSI
11 | Flange gaskazs 08, 10|37 ¥ s
JIs
12
13
14
15
16
17

Short-cafa Products Standazrds .

S=6




RATIO CATE | FP-25
NO ITEM -xate | STATUS | cory | co
: 02 ANST
1 | Standard for screw threads 04 150 N 01
2 | Terminology and Symbols for screw threads gi AJII‘gI N o1
3 | Classification standard for metallic materials- gf; JI‘ is N 01
4 Comparision table of foreign metallic 04 JIS N/T o1
material standards 07
s .. ANSI
5 Classification standard for non-ferrous metal 04 ASTM N o1
materials 07 I1S
6 Comparision table of foreign non-ferrous metal 04 JIS N/I o1
material standards 07
7 | Classification standard for wood material gf; AST™ N (128
8 | Terminology for plastic materials gi' ﬁ?‘ N 01
9 | Indication practice for electroplating gi' J1s N 01
10 | Terminology for electroplating gt '} J1s N 01
11 | Terminology for steel heat treatment gi JIs N o1
12 | Terminology for rubber materials gi JIS N 01
135
14
15
16
17

Short-term Design/Engineering Standards

S-7




ol CATE | P-2
No = otz | ST | Sy ot
04 2400
1 | znsealiscion scandard for piloc ladders Q3 sgéas /T a3
02 MASS /1 03
2 | standazd supply scove of inventory and sparss Qs 335
22 01 Iso
3 | Graphdc symbols for firs conz=ol plan o0& JIS  § 03
Gzaphic symbols for 1ifa saving equipment 01 1s0 T 03
% | and oucfiz T a4 JIS :
Symbals for siip ficted with bulbous bow and/er | 02 | oo | o 03
5 {side caruszar Q4 150 *
6
7
8
9
10
b
2
i3
14
15
15
1?7

Shorz-term Desizn/Engineering Standards

S-8




o o | e |
1 2gzl§:§§i:2:zziﬁi:rd for rolled steel plates gg ABS 1 04
o ‘;ggl;ﬁi;: r:t;:;a:d for steel sections glso ABS 1 04

Application standard for aluminum alloy plates 04
3 for hull structure- o 08 ABS I 04
Applicarion standard for aluminum alloy sections|{ 04
% | for hull structure ) 08 ABS I 04
5
6

l7
8
9

10

11

12

15

14

15

16

17

Short-term Design/Engineering Standards

S§=-9




1 | Grapaic symbols for vencilation system- ‘ gi IS0 X 05
o | Identificarion colours for vemcilaziom syscem | of | IS0 | § 0s
3 . .

3

5

6 -

7

8

9

10.

11

14

15

16

17

Short-tera Design/Enginesaring Standards

Se-10




RATIO

CATE | F-25
NO ITEM -NALE STATUS -GORY | coMvs
1 Standard procedure for selection and developmenc| Ol - N/1/8 07
of standard items 04
o1
2 | Standard procedure for maintenance of standards 04 - N/I/"2 07
3 | Standard rrocedure for cusrody of standards 04 - N/1/8
01 N/I/B | 07
4 |Standard for coding system 04 = N/L/
- - . Ol AS}E
5 | Format of standard drawings 04 anst | NI 07
BOD
o1 ANST
N
6 | General requirement for drafting 04 150 07
Quantity symbols, Unit symbols and 01 ANSI N 07
7 | Conversion rates 04 IS0
01 . ANSI
g8 |Limit and fit for engineering n& MIL N 07
IS0
: 01 ——n - e
9 |Application standard for tolerance limits 04 Iso N 07
o1 ANSI
10 | Surface texture 04 IS0 N 07
11 | Clasgificarion symbols for vessels 01 ABS N 07
P¥3 o e 04 b o
g1 N 0
12 |Classification of vessels 04 ABS 7
o1
13 |Standard for weather and sea condirionm 02 ABS N 07
02 IS0 N o7
1% lsafety signs and safety colours 04
02 N c7
15 |Design standard for freeboard and freeboard mark| g4 ABS '
. Format on the general arrangement plans 92 180 N 07
Y lof ships R -
o1
17 | Standard of colours 04 - N 07

Short-term Design/Engineering Standards

S-11




NO

=

RATIO

-

CATS

STATES | _GorY

F=25
coMM

¢cn drawings

Graptiical symbols for elect=ic aequipment

o1
04

gscs
JIC 3
I=C

10

15

13

15

16

17

Shorg=-carm 'Designlznginee:‘.ng Standards

S-12




NO

ITEM e lIg

STATUS

CATE
-GORY

F-25
coMM

Graphic symbols for machinery equipment on
machinery schematic drawings

o1
04

(1s0)

11

Physical properties of heat exchangers

04
08

N/1

10

11

12

15

14

15

16

17

Shorz-term Design/Engineering Standards

S-13




“x

= | s | S |
1| sSyzbols for weldiang gi Iso R 12
2 ;m“;:ﬁ: caleulacion zechod g; so ¢ |y
5 )

4

5

]

.7

8

14

15

16

17

Shorte-tern: Design/Engineering Standards

S-14




RATIO CATE | F-25
No T2 -NaLE | STATUS | Gony | cone
1 | Graphic symbols for piping system 0oL MARAD
04 | 1s0 N 13
o | Identification colours for piping system gi IS0 N 13
MASS
3 | Application standard for pipes gg ASTM N 13
. ABS
MASS
4 | Application standard for valves gg ANST N 13
ABS
: 01 ANST N/1 13
5 Standard face to face dimensions for valves 04 1s0
. 05 1/8
6 Application standard for flanges 08 ABS / 13
Application standard for welding joints for 04 13
7 steel pipes 08 ABS L/8
‘8 iggiica:ion standard for joints for non-ferrous gg ABS 1/8 13
Application standard for union joints for 04 13
% | piping og |} ABS /8
10 ?z;iica:ion standard for joints for plastic gg ABS 1/8 13
Application standard for gaskets and 04 13
u packing for piping 08 JIs /8
12
13
14
15
16

17

Short-term Design/Engineering Standards

S-15




2ATIO0 . CATS | /2%
¥o I g eS| S | com
A3S
1 | Te=minology for shisbuilding gi %Eg X 93
2 | Tar=inclogy for noise aud vibration gi ‘ggx R 93
aABS
% | Ter=insology for containexs al 1so 3 93
: 04 JIS
%4 | Terminology for computaer application gi- 1S0 N 93
5 | Tex=inology for balamcing gi 1s0 3 93
6
7
8
9
10

13

14

15

16

17

Skorz-zarm Design/Tagineeriag Standards

S-15




RATIO CATE | F-25
NO - ITEM -nate | STATS | _cony | oy
04’ 05 ‘.ujs_l. INs Nt B
1 | Rolled steel plates and shapes 08, 10 j;;n N 01 ;
04, 05 [ ANSI
2 | Steel bars and steel wires o8, 10 ﬁfzu N 01
AT
3 | Steel pipes gg, gg 150 N 0L
> JIs
04 osi LSO
4 | Steel wire ropes oa: 10| AST™™ N 01
, JIS
. . 04, 05) ASTH
5 | Carbon steel for machine structure 08. 10 I1S X 01
04, 05| AISI
6 | Stainless steel plates and shapes koa: 10| JIS N 01
|04, 05| AISI
7 | Stainless steel bars and wires 08, 10| jIs N 01
I
Q4, 05
Q Srainlaae atsal pipes lna’ rn A_é';}.‘! N 01
G | oS-l S~ PEpPES jue, i0 S
9 | Steel for tools gg’ 05 3;;; N 01
04, 05
10 | Steel castings iog’ ﬁEEM N 01
) | =
- R ‘ﬂl. ne .Aé.n{ aw ~
11 | Iron castings Yy U3 N o1
08 JIS
] 150
12 | Steel forgings lOé. 05| AsTM N 01
08 JIS
1% | Copper and copper alloy sheets 04, 05 A§EH N o1
08, 10| 413 *
ASTM
14 | Copper and copper slloy bars and wires gg: gg JIS. X. o1
04, 05| ASTM
15 | copper and copper alloy pipes gg: 10! JIs N oL
16 "Aluminum and aluminum alloy sheets and 04, 05 gégn
extruded shapes 08, 10| 1S N 01
04 05 L Dlnd i o o
17 | Aluminum and aluminum alloy bars and wires 08: 10 g%g N 01

Short=-term Functional Performance Standards

[
-

b ir d
&d



) RAATIO CATES | 2%
No ™= “NALZ STATUS —goRY | ooes
. 104, 05| asTe ]
18 |Alumisum and aluminum alloy pipe 08, 10| FED I Q1L
rre
-}{2latas and shapes of zagnesium alloy, gg’ 05 ‘g?‘ | 01
1 |nickel alloy, ecc. .
20 3ars and wires of zagnesim zlloy, nickel alloy, gg' 05 ‘jé? ] o1
.jate. -
04, 05| AsT - a1
21 |Pipes of magnesium alloy, nickel alloy, aczc. 03 Jis
. - 04, 05 [ ASTY g o1
22 |3rass castings, bdronza castings 08: 10| TS
- 04, 0S| ASTM S o1
23 {Alumiaum alloy castings 08, 10| IS
24 | Casztings of magnesium alloy, etco. g‘;‘v as fésm N Q1
: 04, 05| asTv 3 o1
25 { Aluxioua zllov forgings 08’ IS
04, Q5
26 | Thex=oplastics 03’ 915 3 o1
Q4, 05} 1rg
27 | Tharmoser=ing plastics o8 b o1l
28 | Unplascicized polyvimyl chlorida pipe gg' gg JIs - § ol
L ]
04, 0S4 JIS
29 | Tasulation matsrials (Glass weol, rock wool) 08, 10 y o1
20 | isbescos 04, 05| JIs 3 01
- a8
04, 054 JIS b 01
ki =4 Py
31 | Fibre ropes 08, 10
Canvas 04, 05} JIS 3 a1
2 08, 10
' 04, 05 . 3 01
33 | Woed 08 10
04, 05 N 01
34 | Adhesives 08: 0 JIS

Shors=tara

funczional Performanca Stcandards

S-18




RATIO CATE | F-25
NO ITEM -NALE | STATUS | _goRy | cored
s lc oy T s | W 0l
ement . s
04, 05| FED N '
36 |Coating materials 08’ P o1
- 04, 05{ MIL ¥
37 | Sand for casting 08, 10| J1s 01
04, 05 N 01
38 | Tiles 08. 10 JIs b
. . 04, 05 N o1
39 | Materials for electric equipment 08 JIs h
'40 Materials for surface treatment gg’ 05 ggu N 01

Short-term Functional Performance Standards

S-19




1)

x0 Iy rerti g il o= e

1| zeguenc gé =il a2
)8 .

2 | Liguid painc driers 4 ASTM 3 a2
3 .

4
5
6

) :
8|

. 9 - B

10

[
i

15

16

Short~term Funcsional Performancs Standards

S=-20




o o e
1| Magnetic compasses gg' 04 ?ggs N 03
2 | Navigation equipment gg’ 04 MASS N 03
3 | signal equipment gg’ 041 mass N 03
% | Whistles oz, 041 vass N 03
5 | Fire extinguishing equipment 82’ 04 ﬁ‘gs N 03
6 | Life rafts 92, 04 ;cggs N 03
7 | Life boats gg’ 041 yass N 03
'8 Life saving and life saving signal equipment gg’ 04 .NASS N 03
9 | Boat davits gg’ 04 MASS N 03
10 | Boat winches 2, 041 wass N 03
11 | ship's side ladders %3; 04 ElisACSJS N 03
12

i5

14

15

16

17 )

Short=-term TFunctional Performance Standards

S-21




RATIO . cATS | F-25
No It Tarw | STATUS | _ooav | covy
02
SHAME .
1 |Windlass TSN P N s
08
Ja
o | ¥ogring winches gg Is0 ¥ o8
02
3 | Cargo winches o4 Ise X 03
) 08
%
5
6
?.
3
9
_ 10
- 11
12
15
14
15
16
17

Shortetara ISunctional Performancs Secandards

S=-22




RATIO CATE | P-25
NO ITEM —NALE STATUS —GORY | covy
02, 04| MASS
1 | Eleccric motors 08 I ABS N 10
IEC
02, 04| TASS
2 | protective device for electric equipment 08’ ABS N 10
. IEC
02, 04] TASS
3 | cables & flexible cords for electric equipment 08, ABS N 10
‘ IEC
MASS
% | Generators gg’ 04 ABS N 10
IEC
. MASS
5 | switchboards gg’ 041 ams N |10
IEC
MASS
6 | Batteries’ gg' 041 aBs N |10
IEC
MASS
7 | Dry=-type transformers lgg’ 04 ABS N 10
. IEC
s General requirements for construction of 02, 041 gggg N 10
electric explosion-proof equipment 108 150 .
General requirements for construction of 02, 04 gECG N 10
9 | electric lighting fixtures 08
IEEE
MASS
10 | Incandescent lighting fixtures gg’ 04 UL N 10
IEC
MASS
11 | Fluorescent lighting fixtures gg’ 04 UL N 10
. IEC
MASS
12 | Floodlight projectors and cargo lights gg’ 04 UL N 10
IEC
Electric navigation l-ghts and daylight 02, 04 MASS ¥ 10
13 signaling lamps 08 usce *
IEEE
14 | Electricgl navi 02, 04 s
gation equipment 08 usce N 10
ABS
15
16
17

Short-term Functional Performance Standards

5-23




RATIC . CATE | 7=35
NO =y ~arz | ST | gory | com
oL
1 jAuxiary beilars 04 vass /7 1
. ‘,g -s
; oL
2 j Condensers ga MASS 8/ hind
ng
Q1
3 { ze2shk water coolers 04 MASS /T b
[o}- SN
Q1
4 | Lubricatiag oll eoolaers 04 MASS N/T 11
[o}:]
a1l
5 | Butzarworth heaters apng drain coalers a4 MASS N/T 11
. Q8
Qi
- § | Tesd water heaters for boilers a4 MASS 3/1 bk
na
- 138
< |Tual oil heatars for boilars Q4 MASS ¥/T 11
. Qa8
Q1 .
8 | Fusl oil puriliars 04 MASS NI |- 11
38
. al
9 Als compresscrs 04 MASS N/ 1
Q8
0z ANST
18 | se 04 MASS X/Z 11
Prassurs gaugss .08 s
4z MASS
13 | Thezmemacsrs g; JIs §/T 1
B o1
12 |Heat exchangers 04 jwass j¥1 |1
(o}
i3 ~
14
15
18 |
b

Short=-cem

Functional Performancs Standards

S-24




CATE .| F~
N0 ITEYM RATIO | statos | SAT2 | G
. 02 ANST
1 | Cast iron globe valves 04 IS0 N 13
) 08 .
0z ANSI
2 | Cast iron angle valves 04 150 N 13
08
02 ANSI
3 | Cast iron gate valves 04 1s0 N 13
08
02 MASS -
4 | Cast steel and forged steel globe valves 04 N 13
08 | ANSI
’ 92 MASS
5 | Cast steel and forged steel angle valves a4 N 13
: 08 | ANSI
: 02 MASS
6 | Cast steel and forged steel gate valves 04 ANST N 13
) 08
. ol MASS
"7 | Bronze globe valves 04 ANSI N 13
08 IS0
. 0z | AsS )
8 | Bronze angle valves 04 ANSI N 13
08 IS0
02 MASS
9 | Bronze gate valves 04 . | ANSI Y 13
08 IS0
02
ANSIT
10 | cast steelgate valves fitred to hull gg oL N 13
02
ANSI -
11 | cast steel angle valves fitted to hull g‘s‘ oL y 3
MASS
01, 02
12 | Relief valves 04, 08 | ANST | NI | 13
. ABS
13
14
15
16
17-

Short-term Funczional Performance Standards

S=-25

-




RATIO CATE | =25
NO = uarm | STATUS - caag
1 | Ganeral requiremencs for inspeczion of 01, 93{ ASTM W/ o1
=acallic macarials a8 J1s -
2 Standard mechod for inspecticn of 01, 03] aAsST™ 8/ oL
zecallic macexials o8 J1s
3 Ganeral requir=mencs for inaspection of 01, 03} AST™ N/1 o1
.| non=£erzous metallic matarials a3 JIs
4 Standard mechod for iaspection of 01, 03§ AST™™ 8/3 o1
zon=farvous metallic matarials 08 JIs
5 | Standard mechod for imspectimm of plastics gé' 03 g’;’” N/T 01
Standard nethod for inspectiom of o1, 03
6 wocd magerial 08’ JIs 3/1 or
_ | standard method for inspection of ai, a3 '
7 rubber mazarial . 08’ 318 /1 0L
Standard mathod for inspecsion of o1, o3¢
8 | adhesives 08 Ias {WI o @
Standard zsthod for inspecsion of |01, 02
) elaceric equigment macerials 08’ Jis /T oL
Standard method for inspection of g1, 03
10 | qursace creatmenc ) a8 . Jis 81 oL
11
12
13
14
15 N
16
17

Shorz-cerm Tascing/Iaspeczion Standards

S=26




N Tre ' s | smarus | ST | T8
1| Standard for qualiracivé test for paints gg ast | w1 | 02
2 | Standard for qualitative test for pigments gg ASTM | N/I 02
S| 2 | | s | =
4 i::zi:r:aigi g:;ﬁi:ative test of gg ASTM N/1 02
N = R G o
(| e et | | e | o | o
2| Standard for performance test for plastics gg ase | wr | o2
8
9
10
11
12
13
14
15
16
17

Short-term Testing/Inspection Standards

S5=27




. RATIO | catz | m~25
No ey iz | ST | “Sony | ooy
01, 03| ¥ASS
1 | Inspeceion standard Sor anchor a8 ABS Ny a3
T20
o1. 03 MASS
2 | Inspecsion standard for anchor chaizs 08, A3S <1 a3
) IS0
3 | Iaspeczion scandavrd for =izzing, lines, blocks: 318" 031 wass 3 03
4 Inspecsion standard for eguipment for ax, 03 MASS X c3
2avigaction, siznal, firzs exciaguishing, aczec. 08
5 | Zospeccion scandard for lifa boacs gg" 03[ wass ¥ 03 -
6 | Iospeczion standard for beat davizs/winches gé" 03| wass N as
o1, a3 MASS
7 | Inspection standard for roumd scutslss, windows 08, ARS N 03
180
y W,
8 | Inspeccion scandard for ship's side laddars at, 03 oo 3 a3
9
10
1
12
13
1%
15
16
1?

Shorz~tarm Tascing/Icspeczicn Standazds

S=23




NO

ITEM .

RATIO
~NALE

STATUS

CATE
-GORY

F-25
coMM

Inspection standard for windlasses

01, 03
08

SNAME

03

Inspection standard for mcoring winches

o1, 03
08

IS0

03

Inspection standazd. for cargo winches

01, 03

Iso

03

10

11

12

13

14

15

16

17

Short-term Testing/Inspection Standards

S5-29




RATIO |

cate

T

No I . CATS STATTS —sory | covd
wanbe
j | Gageral raquizements for. degree of progsesion & j0I, 03| I=== N 10
inspecsicn of enclosures for aleczric equipment |08 JIs
2aSd
o | Ganeral requirenencs for izspeczZon of 01, 03{ JIs N | 10
electmic explosion procf sguipment g8 I2C .
- - USCG
3 Ceneral rulas for temperacure tests for 01, 03} oo N 10
_alesszic lizacing fixztuzes 08 JISs
4 Ganeral raquiremsnts for vibration t=3Cs 01, 03 g 10
for elaccric equipment : 08 Jis
5
8
7
8
9
10
11
12
13
14
15
16
17

Shorz-term Teastiag/Iaspection Standazds

S=30




CATE

F-25

—vy

NO ITEM oo iz | saTus | e | Con
1 | Inspection standard for auxiliary boilers 01, &3 MASS N/1 11
on board 08
01, 03

2 | Inspection standard for fuel oil purifiers 08 MASS | N/I i1
3 ‘235;::20:; standarr% for fuel oil purifiers gé, 03} vass | n/1 11
4 Inspection standard for heat exchangers . g;’ 03 MAssS N/T u
5 Inspection s;andard for pressure gauges gé’ 03 'gggg N/I 11
6 Inspectioi standard for thermometers gi’ 03 gigg N/1 11
7

8

9

10

11

12

13

14

15

16

17

Short-term Testing/Inspection Standards

S=31



RATIO | e cats | 25
N I . Sz | SHTS | gomy | oo
. s - 01, 03 ANE; N 13
1 | Iaspeczicn standard Zor sceel pije =magarial 08 ASTH 3
.'%35 -
2 Inspecsion scandard {or aou=-£farsous pijpe 01, 03 ﬁ; X 13
macezial 08 A3S
3 | Inspecticn standazd for plascic pipe anatesial g]a', 03 ‘gﬁsz . ] 13
% Inspecsicn standard for globe, angle and 0l, 03 :gssi y 13
gacs type valives : a8 150
A S
5 ' 01, 03l ywsz | 8 | B
Inspection scandard Zor relied valves a8 130
8
7
8
9
10
11
12
13
14
15
16
17

Shorz-tarm Testing/Inspeczion Standarzds

5-32




ND

ITEM

RATIO

- A

STATUS

CATE

P25

-GORY | COMM

Shipbuilding process & inspection standard

01, 03
08

0z, 03
04, 104
11, 13

10

11

13

1%

15

16

17

Short-term Production Process Standards

S5-33



Xo

IT=M

RATIC

- =

CcaTE

iz

™25
coM

Aceturacy 3tandarzd for accsss hazsh cavers

Q6
08

MASS

- 88

Isa

¥/t

a3

e J

Accuracy standard Zor derrick beooms

]
08

MASS

/1T

03

Accuracy standard £or weathersight doors

Qs
08

MASS

N/T

a3

10

%

14

15

15

Short-tarm Aczuracy Standards

S=34




NO

ITEM

RATIO
-NALE

STATUS

F-25
coMM

Accuracy standard for pipe flanges

06
08

MASS
ANST
IS0

13

Accuracy standard for steel pipe welding
joints

Q6
08

MASS
ANSI
150

10

11

12

13

14

15

16

17

Short-term Accuracy Standards

S=35




MID-TERM STANDARD ITEMS



RATIO CATE | P-25
NO ITEM ~xa1z | STATUS | _cory | con
- : - 104, 05] MASS 1 03
1 { Bosun store inventory (bosun chair etc.) 08, 09| JIS
02, 04) MASS
02, 04] MASS
3 | Goose neck brackets 05,- 08| IsO I 03
02, 04} MASS
4 | Topping brackets 05: o8l Iso 1 03
04, 05| MASS
5 | Boom rests 08, 09| JIS I 03
. 04, 05
6 | Horn cleats 08: 09 JIs I 03
04, 05 15
7 | Davits and cranes for general use 08, 09 J I 03
04, O
8 | Chain cable clenches 08, 03 JIS I 03
04, 05} DIN
9 | Fair leaders 08: os| I8 I/H 03
4
10 | Wire reels for mooring ropes gS: gg JIs I 03
04, 05| wass
11 | Ladders and platforms (on exposed deck) 08. 09 I 03
k4
04, 05{ MASS I
12 | Ladders and platforms (in tanks, holds) 08, 09} (Is0) g3
i 04, 05| ¥ASS .
15 | Ladders and platforms (in engine room) 08, 09| (Is0) a3
04, 05| MaSS
14 { Ladders (in accommodation) 08, 09| (Is0) I 03
15 | ship's side ladder for pilot 05, 08 1 03
|- 04 (150)
16 | Bulwark access ladders 508: gg JIS I 03
04, 0S| MASS I 03
17 ’
/ Doors _for accf::mnda.tion 08, 09 | JIS

Mid-term ?roducts Standards

M-1




RATIO R CATE | =2
No IT=4 iz | SBTS | gy cu:t.z
) 4
13 Doors for scoras (oon-weather/air tighc door) gs' gg IS e g3 B
19 ‘| Doors for zeirigsrated provision chamber gg’ gg JIs 1 03
*
20 Bewars of propeller board gg’ gg - I/8 03
(¢7-3
21 | Cabia equipment oa: ?_g - /9 03
: MASS
22 | .Izventories, tools gg’ ?g =D /8 03
it 73
23 | Peszings for stores and work spacas gg’ g; gs /8 03
(shelves azc.) ? =
04, 05 wass
24. | Zydrant boxes, hose boxas 08, 09} ass 3 I/’ 03

M decara 2roducts Standards

- M-z




NO

ITEM

RATIC
-NALE

STATUS

CATE
-GORY

P25
coMM

Spanner for rudder stock hut

04, 05
07, 08

04

Spanner for pintle nuts

04, 05
07, 08

04

Spanner for coupling bolts and nuts

04, 05
97, 08

04

10

i1

15

14

15

16

7

-Mid=term Products Standards

M-3

Al



CATE | =2
No = e | STaTTS -GORY ce.v.z
‘ Q4 MARAD
1| Veneilacion z=ills, louvers, scTeens, shucters '08: gg uass I as
o 04, 0S
Venrilatican dampers 07, 08 ¥ASS /g 05
3

o

10

13

14

15

16

17

Hid;ce:a Ywroducss Standards

M=+




. - FE R
1 | Projectors and cargé lamps gg: gg_gggg I 10
i CL

9 | Electric cable fitting materials g;: gg - I 10
3 |Electric cable glands gf}: gg - T | 10
4 | Multi-cable junction boxes g‘;: e - T | 10
5

6

7

8

9

10

11

12

13

14

15

16

17

Mid=term Products Standards

M-S




s 2t | smeres | 92, | 5
' B4, 05

1 | Louver for kot aiT escape on fummel ¥b7, 08 - 3 11
04, 05| _ g ,

2 | Zacch on fumnel 107, o8 11

3 .Shait steady bearing b7 o3

£z couplin 04, 0S - T

§ | Shate SEEAS 07, 08 n

5 | Spannszr £57 shais eoupling bolts 04, QS - 1 11
07, 08

: 04

§ | Aiz reservoics a8 MASS T 1

< | Sampling ccoler for fsed wacer analysis ctast gg - I 1

8 L

9

10

1

12

15

14

15

6 ¢

17

¥id=term Producess Standards

M-$




o - e s 52, | 52
1 | Pipe band and U-bolts 8‘8‘: gg i:rzs: I/ | 13
2 | Plugs and thread outlecs g‘a‘: Blas |vE |1
3 .S:rainers and filters gg: gg 1‘112(5)5 I/8 13
L l.)rain scuppers gg: gg ?]A;gs I/8 13
5 | brain separators gg:gg oL I/8 13
6 | Mud boxes - gg: Blos |uE |13
'7 Rose boxes and rose plates gg: gg JIs /8 13
g | Belimouths g‘a’: gg JIs I/8 | 13
9 | Sounding pipe heads gg: gg g}s}’ I/B 13
30 | Alr pfi.pe heads 3[8‘: gg ﬁg I/g 13
11 | Expansion joints gg: gg _ I/E | 13
12 | Fittings for spindles for valve operation lgg: gg ‘;és i/8 13
13

14

15

16

17

Mid-term Products Standards

M-7




%0 7= | Sz | 57 ) S0Ry | Coned
1| demten somtae o concess % Juss | |
2| Design standard for coating by epoxy paias o |wass | T o2
3 | gﬁz i:;::::d 5'9: coating by iasrzanic zine g:s. MaSS I 02
4| Design standaxd for cathodic proctacsion gg A3S I 02
5 Desizn standard Sor imprsased cur:e;n: 0 - T 02

catiodic protacsion 08
6 | Applicacion standard for ccacing for £istings g‘; ¥ASS I a2
7| Symsals for coactag u - T |02
8 ;gzl{g.zg':s standard for zinc-coaring g; - r 02
o1
9 { Maricizg mechod for mchor -chain gg MARAD I 02
10
1

12
13
14
15
15
17

¥id-cern Desizn/Engineering Standards

M=3'




RATIO CATE | F=25
NO ITEM —ma1E | STATUS | _Gory | coves
1 | Design standard for inert gas/cargo vent system g? ABS I 03 -
2 | Design standard for fire extinguishing system g? :ggs I 03
04 MASS I 03
3 .Design standard for cargo gears 07 ABS
4 04 MASS 1 03
Application standard for wires and ropes 08 Jis
] : = . 04 1 03
5 | Design standard for anchoring (ground tackles) 07 -
6 | Design standard for mooring system g; ABS I 03
04 3
7 | Design standard for life saving appliance o7 |MaS I 03
0% luass
8 | Design standard for handrail 07 I 03
MASS
) 04
9 | Application standard for protection cover 08 ?%g I 03
10 | Design standard for access ways and ladders, g; MASS I 03
ete. -
MASS
11 | Application standard for round scuttles, windan gg égg I 03
12 | Design standard for deck covering and tiling gg FED I 03
13 | Design standard for joiner ?nrk gg - 1 03
14 | Design standard for sanitary spaces gg MASS ) 1. 03
MASS
15 | Design standard for galley and pantries 04 UL I 03
08 FED
16 | Standard arrangement for refrigerated provision| 04 1 03
chamber 08 =
17 Design standard for store and workshop 04 MASS 1 03
arrangement ) 08

Mid-term Design/Engineering Standards

M-9



RATIO | e CATE | P-2%
k1Y) IT=4 . —aara | STATSS - o
13 Deaign. scandard Zor c:e:’.;.izg and sparzizg Zor Qs MASS T 03
cargo zolds (o}:} P
19 ° Design s:a.nda:d for £iza procteczicn in liviag 04 SOLAS 1 03
quarcars for tanksrs a7
20 Dasign stsfndard £or firs protacsion im living Qs I 03
quarcars for cazze saip o7 SOLAS
21 Desizn scandard for iasulazion in living 04 MASS I 03
guartars Q7
22 Standard leczar sizs for marine use 04 - : 03
beac) Standard names for joiser cabins 03 § MASS T 03
Q4 3V
Manual for indicating spacs names for Q4 .
2% | haeches and manboles. 06 | B {1 03
- Vannal for indicaeiag sais working loads g4
= on derzick booms 08 ABS I 03
Manual for indicacing ship's name and port of 04 MASS
L 26 ragistTy aame 06 § I a3
: ' 0% | wass
27 | Scandard Sor draft sartking 06 . I 03
sg. | ¥aoual for indicating pushing pedat mack g: L T 03 -
) for tug boat
29 | Drawing form at f£ira ccanczol plan gi sotas | I 03
Apblicacion standard {or zinc-coating 04
30 | for Sizcings . - 1 03
08 .
Applicacion standard for atael platas usad 04 T
1 - z 03
for outfizsing - 08

¥id-tera Desizz/Eagineering Standards

M-10




TI0 CATE | F=25
No ITEMd ~NALE STATUS ~GORY | COMM
. - . o1
1| Graphic symbols for hull structure drawings o (Isoy{ W 04
o Design standard for hull srruerural strangth (473 - I 04
against wave impacts 07
3 Application standard for.built-up section 04 - B 04
_ for hull construction 08
, | Standard for natural frequency of structure 04 - B 04
= members - 07 .
Standard method of longitudinal strength 04 I
5| - calculations o7 | 488 0
6| Standard method of stability calculaticns 04 | aBs | 1 04
Application standard for edge preparation 04 MASS I 04
7| for filler welding 07
8 | Design standard for bilge-wells gg - H 04
9 Design standard for bilge kaels Q4 MAQO o Az
= i NASS g U4
08
10 | Drawing instructions for midship section 04 - B 04
11
12
13
14
15
16
17

;
1
g
g
(]
H
8

M-ll

Engineering Standards



. RATIO | ; CATZ | 7~2%
{0} = aare | STATUS ~GORY | covM
1 Desizn standard for air conditicning systam g; MASS z 05
. ANST
Design scandard for provisicm chamber 04 SNAME
2 £zt ed L} 08 I 03
zefzizeracion sys ASERT
Design scandard for mechanical ventilacion s 73 MASS
3 . I oS
syscam 07 ABS
a Dasizn standard for nacural vemzilation system gf; MASS I 05
5| Desizn scandard for duczs and tumks 04 {"SoLas | sz | o5
07 MASS
6 S:zndagd scope of supply for spares and 04 MASS /I 0s
tools for aire-condicioning plant 08
Standard scope of supply for spazes azd 04 .
? tocls for provision chamber ref. plane 08 HASS N/T s
8 Applicaticn standard for vencilacors g; - -4 as
9 Application standard for venzilaticn fans g; - H 0s
10
hal
12
13
14
15
18

Widetarns Desizn/Sngineering Standards

M-12




RATIO CATE | F-25
N0 1Ty -xaLE | STATUS | _Gomy | cod
1 Design e:tandard for automatic conzrol of 04 1EEE I 06
propulsion plant. 07
o | Design standard for automatic control of o4 MASS 1 06
electric generating plant 07 ABS
3 | Design standard for eungine alarm system g; ABS I 06
4 | Design standard for alarm & indication system gl; JIs I 06
5 Recommended practices for electric noise 04 IEEE 1 06
suppression of automatic control instrumencation 07 IEC
6 | Design standard for engine control room gf} JIS 1/ 06
7 | Installation standard for semsor & detector g; - I/ 06
Standard method to predict reliability of 04 1/8 06
8 -
automation system 08
9
10
11
12
13
14
15
16
17

Mid-term Design/Engineering Standards

M-13




RATIO ATS | D25
O ITEM —warz | STATSS | ZGory | ooy
1 Standard procsdurss Sor praparaction of contracs 01 uaASS /8 07
plan as
2 Standazd formar for speciiications and 03 ABS 1/8 97
purchase order sheets 0s MaSS
3 Standard list for submiztal of drazwings 01 ABS /8 07
. ) Q4 MASS
. - . ABS.
5 | Standazd procedurss fgr praparacicn of o1 MASS 1/8 o7
operaction zanual for zaneuveriang 04 IS0
. ABS
5 Standard procsduras for praparaztiocn of 01 ¥ASS 1/9 a7
cveracicn z=anual for loadiang (47 Iso
Standard procsdurss for preparaticn of o1 \BS ML
procs for preg
§ operacion manual 04 -Hﬁs—-,- : /8 07
7 | Design standard for secabilircy and subdivision gi' 'gsss I 07
.8 | Standard of tank compartaent names gi - I Q97
9 { Design scandard for ixmersioz mark gi' (Is0) I 07
. . 04
10 | Dasizn standard Sor name platas o7 - I/B 07
11 | Design scandard for comnage mark and load Line | O, | 238 |ma | o7
Standard procadures for praparatiocn of 01 - 1/8 o7
12 spare parss and ctcols liszs 04
.. | Standard format of carzo gear particulars o1 (330) T o7
15| baok 04
14
15
16 |
17

Mid-cerm Design/Engineering Standards

M-14




RATIO CATE | F-25
NO ITEM —atE | STATSS | _cory | cov
. 04 MASS
1 | Design standard for power system ABS I 10
5 07
IEC
04 MASS
2 | Design standard for lighting system 07 ABS I 10
IEC
MASS
Design standard for navigation and 04 ABS 1 10
3 communication syscem 07 IEC
04 MASS r 10
4 Design standard for radio system 07 gg
o4 | Mass
5 | Applicarion standard for marinme electric cables | .o ABS /g2 | 10
IEC
. . 0
6 | Applicaticn standard for watertight cable glamds| 0f | _ e | 10
7 | Design standard for main shaft driven gf; ABS I 10
generator system
Design standard for iastallation of 04 . IEC 1 10
8 | highvoltage cables 07 | IEEE
Application standard for audic-gignaling & 04 JIS 1 10
9 pilot lamps inside enclosed spaces 08
‘ Standard scope of supply for spare parts of 02 [ N/T
10 | electric equipment . 04 ABS / 10
11
12
13
14
15
16
17

Mid-term Design/Engineering Standards

M=15




RATIO CATE | 725
NO T ~uaLz | ST | gomy | coa
Desizn szandard for'machinery heat 04
1 valance a7 vASS I 1l
Desizn scandard SsT coslizg liss for 06
2 diesel engizes 07 HASS z L
3 Design standard for starszing air ling for 04 ABS I 11
_ dlasel engines 07
5 {7 standazrd for F.Q. line for diesel engines g; MASS I 1
: 4
5 | Desizn scandard for L.Q. lize Zor diesel engizes 37 MASS I 131
Desizn standard for exhkausc syszam for Q4
8 | desel enginas o7 |¥ass | T n
' | Design seandard for supply and exhaust % | .o 1 1
7, vencilacion gyscez for bhoilers Q7
Design standard for conersi air syscam for 05 |
8 machinery part 07 ¥ASS z u
9 | Design standard for feed water system for boilarx] g? MASS I 11
310 | Design standard for L.0. lins for shaf:ing g; MASS i i1
2 04
11 | Standazd perZsrmancs cxiteria for machinexy o8 MASS I 11
2 a4 MAS I 11
12 Deaign standard for stern tube bearing bush 08 S
04 ¥ASS I 11
15 | 1nscallacion standard for pressure zauzes o}:} :
14 Ins:allagian scandard for thermometars gg MASS I 1
Standard scope of supply fozr main engine 02 vASS N/T 11
15 spare par:s and tools Q4 : :
.. | standard scope of supply for auxiliary machinery| 02 e wr o
18 | spares parts and tools 04 Hass WL -
Standard scope of supply for spars parts and 02 - /T 11
17 | tools of shaf ting 04 ¥ -

Mid-term Design/Zngineering Standards

M-16




NO

ITEM e IIE"

STATUS

CATE
-GORY

F-25
covM

Standard for welding legs for fittings

04
08

ABS

12

Design standard for welding of fittings
in narrow spaces

04
07
08

12

10

11

12

14

15

16

17

Mid-term Design/Engineering Standards

M-17




—

RATI R CATE | ™25
No = ~uarz | STATTS | zory | covu
1 Desizn standard ZoT staam and exhaust (s]A MASS . 13
piping syssem Q7 ABS =
) 4 MASS
2 | Desizn standazd for fsed water pipizg system 27 ABS I 13
3 | Design standard for Iresh wager piping systez g; MASS T 13
X ) . 04 MASS I 13
' | Design scandazd for hot water siping syscem a7z
1 - 04 | MAss r
2 | Desizn standaxd Zor sea wactar pipiag system 07 A3S 13
§ | Design standard for bilge piping systam g; :ggs I 13
- R 4 MASS
7 | Design standaxrd for ballast piping eystem 37 ABS I 13
-g | Desizn stamdard for fuel ol piping syscem 8‘7' ¥ASS z 13
g | Design standard for lubricacing oll g; MASS I 13
piping system ABS
10 | Desizn standard for heacing coils in fuel oil 04 YASS: I 13
canks . Q7 ABS.
: 2 04 MASS
~-11 | Design standard for cargo oil piping system 07 i3S T 13
.S
12 | Design standard for £izs excinguishiag g; §%€i5 I 13
piping system 150
13 Desizn standard for campressed aiz g? fﬁgs I 13
piping syscam _1s0
,
14 | Desizn scandard for air escape, ovezsflow and a4 TASS I 13
X Q7 ANST .
sounding pives
15 | Design standard for scupper pipes g; MASS b 13
04 oL I
16 | Design standard for soil pipes 07 13
04

17

Design standard Zor

hydraulic piping syscam

¥id-cera Design/Znginearing Standards

M-13




RATIO CATE | P25
NO ITEM -z | STATUS | _sory | covd
‘ : 04 I 13
18 Design standard for tank cleaning svstem 07 MASS E
19 Design standard for valve remote control g‘; ABS I 13
. system
04 HASS N/L 13
20 Design standard for pipe insulation Q7 MIL ¢
04 I/8 13
2 ggﬂ..gn standard for distance piece ficted to 07 ABS
22 ‘Application standard for special valves gg - I/8 13
) : 04 B 13
23 Application standard for pipe bands and U-bolts 08 BV
2% Application standard for threaded outlets 04 - B 13
and plugs 08
04 :¢ 13
25 Application standard for strainers and filters 08 -
26 Application standard for scuppers gg - S 13
27. Application standard for drain separators gg - B 13
28 Application standard for rose boxes and 04 - H 13
rose plates 08 -
29 Application standard for bell mouths 8; - H 13
30 Avplication standard for sounding caps gg - B 13
31 Application standard for air pipe head:;. gg - H 13
32 | Applicarion standard for pipe expansion joints gg - B 13
13 Application standard for fittings of valve 04 - 3 13
operating spindles 08
04 - H 13
34 Application standard for steam traps 08

Mid-term Design/Engineering Standards

M-19



NO =4 e | sTaTmS i‘-‘"éﬁx 255.3
1| Terminology for drafing gi I8 N 3 )
2| Terminology for ligheing o | s N 93
5| Teminalogy for weldtag vy JIS 3 93
4 | Terizology for calour . gi- JIS ¥ 93
5| Tarminoclogy for sowmd gi- IS X a3
6 | Terzioology for comerol and auzomacicn gi- JIs y 93
= | Terzinology for suclear emerzy o JIs ¥ 93
8
9

10
11

12
13
14
15
16
17

W detern Design/Eagineezing Standards

M-20




’ RATIO CATE | F-25
NO ITEM -naLE | ST | sory | corod
. . o1 MARAD
1 | Deck paint 04 MASS N/1 02
08 FED
. o1 MARAD .
2 | Paint for shell plate 04 MASS N/T 02
. 08 FED
01 MARAD
3 | Paint for bottom plate ) 04 MASS N/1 02
o8 FED
o 0L} varap
4 | Paint for tanks . 04 WL N/1 02
08
. 01 MARAD
5 { Anti-corrosive paint for general use 04 MASS N/1 02
o8 FED
01
6 | Preservacive oil gg MIL N/T .| 02
-01 MARAD -
7 { Enamel 04 FED N/I 02
08 MIL
] ol .
8 { Varnish 04 FED N/I 02
08
01
9 | Preservative 04 FED N/T 02
08
01
10 | Colour chip 04 FED N/I 02
11
12
13
14
15 }
16

17

Mid-term Functional Performance Standards

M-21



1} goisc, cranes (excapt carze handliag) g;" 04 MASS 3/3 03
2 | Lifzs for miscallanecus use gg’ 041 wass N/I a3
3 | "hare ladders 0%, 04 (gg) wr | o3
3 | Tusnitures ’g;-- 04 gjin N/ 03
5 | 22umbing fixsures 01, 04|wass | WI | 03
6 | Galley eguipment g;’ 04 vags | §/1 . 03
7 | Eospital equipment gg’ 04 | wass /T 03
8 | Laumdry equipmens gg’ 04 | wass N/T a3
9 | Refrigerated provision chamber equipment 0L, 04| ;s | w1 | a3
io Clear view sc:esn gg' 0) 1s0 | S/t 03
1

12|

13

14

15

16

17

W determ Funcsional Performanca Standards

M-22




RATIO CATE P25
NO ITEM -t | STATUS | sony | coved
01
1 | Alr conditioning plant 04 ﬁ‘gs N/T 05
Q08
o1 .
2 | Unit coolers 04 - 1 0s
08
01
3 | Fan coiled units gg MASS I 05
01
4 | Convection heaters gg MASS . I 05
04 MASS L
Air filters FED - 05
5 08 | i
04
6 | Alr washers 08 - I Qs
' " 04
7 | Propeller fans 08 - I 0s
- 04
g8 | Electzic fans 08 - I 05
01 A ’
g | Electric central air heaters 04 ANST I 05
08
; 01
10 | Radiators 04 - 1 05
08
01l
11 | Axial fang 04 mlmms 1 05
Q8.
0L} wpss | w/t
12 | Provision chamber refrigeration plant 04 ABS 05
. 08
15
14
15
16
17

Mid-term Functional Performance Standards

M-23




RATZIO . CATE | T-2%
[*)3 oo
Py x
1 | goeg < 0% | (=s0) 05
¥yTo compass 08
83‘- MARAD /T 06
2¢- MASS
Zagine remota contral conscla 08
V.| wARaD
/1 06
813
3 | pata logger o8 MASS
UL
oz MARAD | g1 6
4 | Sensors G transmitzsrs 08 MASS
5
8
7
8 4
9
10
11
2
13
14
15
15
17

M d=term

Tunczionzl Performance Scandards

=26




" - A
1 | Interior commicat:}.an system gé’ 04 E%EZ 8/1. 10
2 | Radio system g:;’ 041 wass N 10
3 ‘Audible signals gé’ 04 ﬁgs X 10
4 | Ravigation light indicators gla" 041 11s N/I | 10
5 Electric cable fittings (switches, 01, 04 g;gc N/I 10
receptacles, etc.) 08 IEC_
6§ | Ballaster for discharge lamp ‘gg’ 04 %EG N/T 10
2 | condutc pipes for electric cables 05 91 a1s I 10
8 | Distribution panels (Section board) rg“;’ 04 .§§S N/1 10
g | Starters & control panels for motors g‘;’ 04 ;EB&ES N/T 10
10
11
12
15
14
15
16
17

Mid-term Functional Performance Standards

M-25




RATI CATE |} =25
Na == Foars | SPATS | _sory | oo
Ud
1 | Steam driven faed watar pumps a4 MASS /I i1
a8
ul
2 | Motor driven gear pumnns gg MASS 3/ 1
. ul
3 | Yogor driven csncrifugal pumps o4 MASS 3/ 1
Q08
" ud
4 | ¥otor driven rsciprocazing pusps 34 MASS | y/1 n
8
ql
5 | Forced drai: Zans 04 MASS 3/z 1
. Q8
0l
6 | Steam separators C4 Mass | N/I 51
Q3
. o1
7 |Discilling plame Q4 "MASS N/T 11 .
. 08
0l
8 |Zxhaust gas econcmizers g4 Mmss | Y/I u
08
- [PEY
9 | Generatsr sagines Q4 . | wass | /I 11
08
10
11
. 3
12
13
h e
15
16
17"

Md-carm Functional Performancs Scandards




NO ITEM D | status | A8 | S
1 | Hose valves g;" 04 E?SI N/1 13
2 | Pressure reducing valves gg’ 041 w1z N/T 13
3 | Motor driven valves gé’ 04} - I 13
% | Solenoid valves . o4 - 1 13
5 | Butterfly valves gé’ 041 wass |w/1 13
.6 | Flow mecets gé’ 04 - I 13
7 | Emergency shut-off valves g]é, 04t - I 13
8
9
10 ]
11
12
13
14
15
16
17
Mid-term TFunctional Performance Standards




- - it eres | 572, [ 22
1 | Iaspeztion s:anda.:d' for sursace preparation gg ‘;‘ssg‘: /4 a2
2 | znspecsion standard for paiar film chickuess gg aste J/m | o2
3 { Inspeczion standard for bottom paint of gg JIs I 0z

.sgmel vessels
4 S;::La;d for pexformancs test for gg I8 1 02
5 Z::zfd fur pecZformancs est faor g‘g TS 1 02
6

.7-

3
9 .

10

11

12

13

14

15

16

17

¥id=carm Tescting/Inspeczicn Standards.

M-23




-} RATIO CATE | F-25
NO ITEM -NALE | STATUS | _cory | comm
1 Inspection standard -for hose test of 01, 03| MASS 1
weather tight cover 08 L ABS 03
2 Inspection standard for operation of Q3 - H 03
cargo hatch covers on board 08
3 Inspection standard for fire extinguishing 01, 03] MASS
_system on board a8 ABS N 03
4 | Inspection standard for cargo gears on board gé’ 03 AMggs I 03
5 | Inspection standard for derrick booms g%’ 031 vass I 03
6 | Inspection standard for goose neck brackets, gt’ 03} wass I 03
topping brackets
Inspection standard for inert gas/vent system |01, 03 ABS N 03
7 | on board 08
01, 03| ¥ass . 03
8 Inspection standard for steering gear 08 ABS
9 | Inspection standard for hoists/cranes gg’ 03 MASS I 03
(except cargo handling)
30 | Inspection standard for operation of launching gé’ 03 MASS N 03
equipment for life boats on board
11 | Inspection standard for operation of ship's 03 - B 03
side ladders on board 08
MASS
12 | Inspection standard for furnitures 01, 03} MARAD I 03
08 FED
15 | Inspection standard for plumbing fixtures gé’ 031 wass 1 03
| TASS I 03
. 01, 03{ UL
14 Inspec:ioy standard for galley equipment 08 3 FED
15 | Inspection standard for hospital equipment gé’ 031 vass I 03
16
17

Mid-term Testing/Inspection Standards

M=29




' RATIO . CATS | F-2%
= —naLs | AT | gory | cov

. - L. Q3
Iasveccion standazrd for Tuddex 08 - I/4 04
Iaspecsion standard for ruddar stock gg - /% 04
Iaspection scandard for rudder pimclas b - e | o4
Izspecsion standazd for starz Izane gg - /8 04

10

15

14

16

17

M-30

Mide-term Testing/Inspectzion Standards




RATIO |- CATE | F-25
L 1T —uiE | STATS | gory | cones
1 | Inspection standard for air conditioning plant gg - I/d 0s
01, 03] ABS I 05
2 Inspection standard for refrigerating machine 08 IS0
01, 03 0
3 { Inspection standard for fans 08 AMCA I 5
4 | Inspection standard for air conditioning gé’ 03 150 I a5
system on board
5 Inspection standard for provision refrigerating gé’ 03 *ABS N/T 05
system on board Is0 -
6 | Inspection standard for mechanical ventilation 03 ABS 1/ a5
system on board a8
03 .
7 | Inspection standard for thermo tank 08 - I/8 05
8
9
10
11
12
13
14
15
16
17

Mid-term Testing/Inspection Standards

M-31




RATIO y CAT® | F=25
N0 o= ) -z | STATS | oy | cov
1 Ganeral rulas Zor eavizomment iaspections of 0L, 03 .
conczol & iascTumencation eguipmans 08 I=c - 06
2 Iaspeczion szandard Sor sensors §& transmitters (01, 03 1 a6
for machinery spacs on board 08 =
3 Inspecsion scandard for contzol & instumenca- 01, 03 :“gsss 1 a6
_tion equipment on board 98
4 | Standard zathod of elescTical noise 01, 03| =2 1 06
Deasursment on teard a8 MIL
5 { Iaspeczion standard for anzine conmcral P1, 03
" $mtndy a o 373:31" 08 - I/a 06
a
7
8
9
10
13
12
13
14
15
18
17

Mid=tem

M-32

e o =

"res:;'.ng/ Inspaczion S :andard-s




RATIO CATE | F-25
No ITEM . ) STATUS | _;0ry | cor
- o Py 1 wamitdmamanta faw rtalawvanca in raerine Ol’ 03 Isg N,/I Q_7
P s UEliEldd LECUULLEUICURD LUL LbVATDLOMNLE 4l WSO wally 08
Q1, O MIL
2 | General requirements for inspection sampling 08’ 3 ABS N/1 07
ASTM
3 | Standard conditions for testing gé’ 03 150 N/1 07
01, 03 Aus:{u N/T 07
% | Standard method of noise measurement 08 1S0
‘ 0L, 03| MIL | w1z | o7
5 | standard method of vibration measurement 08 ASTM
6 | standard method of inclination test 08 ABS N/ .
01, 03} Mass N/1 07
7 | Standard method of tescs and trials 08 ABS
01, 03{ IMCO
8 | Seandard method of noise measurement om board |08 1s0 31 07
01, 03 N/I 07
9 Standard method of vibration measurement 08 _ R
on board
10
11
12
13
14
15
16
17

Mid-term Testing/Inspection Standards

M-33




No

ITEM

RATIO

STATUS

Ccat2
-30RY

=25
cored

Inpsecsion standard Zor windlass on board

01, O3
08

3/1

08

Iaspeczion standard for zooring winches

on boazd

Q1, Q3
o8

Iso

/T

08

(¥}

10

15

1%

15

16

17

¥id-term Testing/Inspection Standards

M=34




RATIO CATE | F-25
NO 1TEM —naLE | STATUS | _gory | co
1 Inspection standard of electric installation 03 ABS 1/4 10
on board 08 IEC
o | Inspection standard of electric systems 03 ABS 1/8 10
on board 08 IEC
3 | Standard of quality control for electric 03 - 1/8 10
.systems on board 08
4 | Inspection standard of electric equipment gg - i/8 10
. 01, 03} MASS
5 | Inspection standard of generator 08 ‘%-gg i/H 10
6
7
8
9
10
11
12
13
14
15
16
17

Mid-term Testing/Inspection Standards

M=35




RATIO CATE | P25
NO IT=M —xarz | STATSS | Zoony | covy
1 | Iaspecszion standard of maiz diesel 2ngine 08 I3
o | Inspection standazd of main diesel engize 01, 03 wASS 1 1
on beard a8 .
5 | Inspeczion scandard of propaller gé, a3 wass |- 1 11
iz 92, 031 wass I 11
Iaspection scandard of engine for generator 08 h
5 . £ t o1, 03 MASS I 11
J | Iaspecsion standaxd of generator on deard as ¥
o . a3
6§ | Inspection standard of exhaust gas economizer 08 MASS I 1
-7 Inspection standard of exhaust gas economizar a3 MASS 1 11
on board 08
= ot W 0Blwss |1 | u
8 | Inspeczion standard of shafzing 08 h
T s ; Sed 0L, 03} vass I 1
9 | Isspection standard of shafting steady bearing |gg
. ) . 01, 03 '
10 | Inspecsion standard of stara tube bush 08 . MASS I 1
01, Q03
11 | Inspaczion standard of air reservoirs 08 MASS I 11
. 01, 03
12 | Inspection standard of air compressor 08 MASS I a
o1, 03} , . 1
13 | tnspeccion scandazd of aix compressor on board |08 ¥ASS = 2
; 01, 03
14 | Inspac=ion standard of pump 08 MASS I. 11
01, 03
15 | inspeczion standard of Iam f}:] MASS I 11
03
16 | Inspecsion standard of steam separator 08 MASS I 1
03
17 { Inspeczion standard of diseiiling plant on board{ gg MASS I 11

Mid=tern

Tasting/Iaspaction Standards

M-36




- RATIO CATE | F-25
No ITEM -NALE | STATUS | _Gory | covd
1 Standard methad of nondestructive inspection 01, 03} ABS /I 12
for welding part 08 ASTM
Standard method of ultrasonic iaspection 01, 03} ABsS N/I 12
2
for welding part 08 JIs
- | Standard method of radiographic inspection 01, 03 2;2 N/T 12
J | for welding part los 1S
4 Standard method of tensile and fatigue test 01, 03 ABS N/T 12
for welding part 08
5 | Inspection standard of heat treatment gé' 03 3?2 N/T 12
for welding part
6 | Standard mecthod of tensile test for welding gé’ 03 ggg N/1 12
joint
- | Standard mechod of bend test for welding o1, 03f 485 | w1 [ 12
joint
01, 03
8 Inspection standard of seam welding 08 JIS N/T 12
01, 03 ,
9 s;igda:d method of cracking test for welding 08, JIS R/T 1
P .
01, 03 -
10 | Standard of torelance for welding 08 Iso /T 12
01, 03] ABS
11 | Standard method of corrosion test for cladding |08 JIs NI 12
01, 03} ABS .
12 | Standard method of temsile test for cladding 08’ JIs /1 12
13 | standard method of impact test for cladding - 08 Jis -
14 | Standard method of qualification test 03 ABS N/1 12
for welding 07 JIs
15 | Standard method of qualification test 03 JIS N/T 12
for brazing 07
16
17

Mid-term Testing/Inspection Standards

M-37




. RATIC CATE | F=2%
NO It ALz | ST | gomy | cov
01
1 | Zose valve Q3 - Iz i3
’ 08
o1
2 | Izspection standazd of control valve a3 MIL I i3
08
- QL
3 { Inspecsion scandard of motor valve 03 - I 13
08
01
4 | Inspection standard of solencid valve gg - z B
ol
5 | Inspecsion scandard af buctarfly valve gg MASS I 3
: oL
6 | Inspection szandard of flow mecer gg - I 3
. . 328
7 | Inspection standard of emerzency shut-off valve gg - I i3
- o> | mass
=8 | Iaspection standard of scraizer and Silcer gg IS0 I B
. 01
g | Iaspection scandard of expansion joine 03 - I 13
08
10 |Imspection standard of sceam and exhausc Q3 MASS I/g 13
2iping svstem om board Q8. ABS
Inspection scandard of feed watar pipiang 03 .
12 | spszem on board 08 AH;:S /8 13
Inspection standard of frash wvacar piping Q3 -
12 | syscem on board 08 HasS /g 13
135 | Inspection standard of hot water pipiag 03 VASS /8 13
syscem on board Q8 )
N v
14 | Iaspectzion standard of sea water piping gg zgis I/8 13
system on hoard
15 | Inspection standard of bilge piping system a3 MASS | 1/m 13
on >oard a8 ABS
16 | Inspection standard of ballast water piping 03 MASS /8 13
system on boaxd 08 ABS
17 | Iospection standazd of fuel oil piping a3 uASS /4 13
systexm on hoard ] ) o} °

. Midetara

MN-38

Tastiag/Inspection Standards




RATIO CATE | F-25
NO IreM -naLE | STATUS | Gomy | com
18 |Inspection standard of lubric#ting oil a3 MASS /4 13
piping system on board 08 ABS
19 °|Inspection standard of heating coil in 03 MASS 1/8 13
. oil tank onr board 08 ABS
20 Inspection standard of cargo oil piping system 03 MASS /e 11
on board - 08 ABS e -
21 |Inspection standard of fire extinguishing 03 MASS N/ 13
piping system on board 08 SQLAS
22 | Inspection standard of compressed air 03 iggs I/H 13
piping system on board 08 10
) Inspection standard of hydraulic 03 -
23 piping system on board 08 /g 13
4 |Inspection standard of tank cleaning system 03 -
24, | on board 08 /e | 13
25 |Inspection standard of valve remote control 03 -
system on board a8 /8 13
26 |Inspection standard of tank level indicating 03 )
system on board : - 08 MASS /g 13

Mid-term Testing/Inspection Standards

M=39




=

RATIO

- b4

STATUS

cats
-GIRY

7-25
coMM

Work. procsss szandard of casting

08
as

JIS

/8

al

Work procass standard of surfice tTaatleac

Q6
a8

JIs

I/8

0l

Work process standard of heat tTeatmant for

. stael

a6
08

I/8

01

10

15

14

15

16

1?7

Midecerm 2roduction Procass Standards

M=40




RATIO CATE | F-25
No 1TEM —aLe | STATSS | _gory | co
1 |Work process standard for installation of 06 MASS g 03
cargo hacch cover Q08 ABS
Work process standard for inszallation of 06 MASS
2 H 03
steering gear 08 ABS
3 Wbr? process s:andafé for installacion of gg MASS " 03
“ |anchor chain controller 08
3 |Work process standard for fitting of chocks, 06 PCC g 03
fairleaders 08
Work process ‘standard for fittiang of round 06 MASS B
5 X 03
scuttles, windows 08 ABS
6 Work process standard for fitting of ceiling 06 MASS 8 03
in accommodation quarters 08
_ |Work process standard for deck covering 06 FED B
7 03
and tiling 08 MIL
8 Work process standard for insulatiom in 06 " MASS " 03
accommodation quarters a8
9 Work process standard for applying of fire 06 SOLAS B 03
protection and insulation material 08 - -
10 Work process standard for provision 06 - B 03
refrigerating chamber 08 .
Work process standard for ceiling and 06 MASS B 03
11
sparring in cargo holds 08 ABS
12
13
14
15
16

[
-4

Mid-term Production Process Standards

-M-41




NO

IT=M

RATIO |

STATUS

CaT=
-GORY

=25
coMM

Work process sctandard
hull sczuctuze

for assembly of

06
o

04

hagch coamings

Work process scandard for ficsiag of

pl-]

04

13

14

17

Mid=term

2voducsion Svocess Standards

Ma=42




NO

ITEM .

RATIC
=NALE

"STATUS

CATE
-GORY

F-25
coMM

Work process standard for installation
of windlass

06
08

SNAME

08

Work process standard for imstallation
of mooring winch

06

1s0

08

10

11

112

13

14

15

16

17

Mid-term Production Process Standards

M43




RATIO . CATES | =25
NO IT¢ aarw | STATTS - coMM
j | Work pTocass s:a:zda:.d for elecsTic iascallation | 06 A3S 1/ 19
in fize protecsion divisicns 08 MCO -
a | Work process standard for elecsczic inscallacion | U6 gic 1/9 10
ia hazardous zoues 08 =r
3 Work process standarzd for earthing of -{ 08 ’ggc /8 10
oonecarziag parts of electric cables § aquiprenz| 08 =
Work procsss scandard for izmstallacionm of a6
* | elaccric cablas and equirmant o8 |28 R | 10
Wwork procass scandard for imstallazion of Qs
5 i{atarior commmmicacion/nautical system 08 438 R 19
Work process scandard for imstallacionm of as
§ temp./press. datector systzm 08 ABS /8 10
2 Work process scandard for imscallasion of gé - g 10
alecszic ligheing & sigmal lighe 08
8
9
10
11
12
15
1%
15
16
17

Midecarm 2?roduction Process Standards

Mads




CATE

O ITEM m STATUS | _Gory g?)fga
1 ::;1; z:;i:s standax::d for installation of gg - MASS I/8 11
o :::ﬁig::;e::cgzzzg;rd for installation of gg mass | 1/m 11
3 .gng;grocess standard for installation of gg MASS 1/8 1
4 zz:ztg:;cess standard for installation of gg MASS 1/8 11
5
6
7
8
9.

10

11

12

13

14

15
16

17

Mid-term Production Process Standards

M=~45




0 Ty BATI0 | smares | B0, | T8
1 Definizion of weldi;:g performance 06 { 50 | ¥ 12
2 | Definizion of welding process a6 IS0 3 2
3 | Detinizion of welding pestuze 6 | B2} Y R

' 06 | MBS lwyr | 12

4 | Application scandard of weldiag rod 08 }?‘5‘
5 | spplicacion scandard of brazing :na:e;r‘.a.l gg s | wr 12
§ | Qualificacion of welder o Bvel 7 B ST
.7 Standazd :Eo: safecy and conczol of _

.| cadiograpnic fzspeccion a6 - ):4 12
8
9

10
11
2
13
1%

15 !

1
17

. Mdwgerm 2voduction 2rocess Standards

u-k6




RATIO CATE | F-25
NO 1T -NALE STATUS -GORY | COMM
1 |Work process standard for assembly 06 -
i1 13
for pipes 08
2 : 06 - 5 13
Work process standard for pipe bending 08
Work process standard for assembly 06 -
3 . H 13
of pipe joints 08
4 |Work process standard for assembly 06 -
:4 i3
of pipe flanges 08
Work process standard for flushing of 06 -
5 B 13
piping systems on board 08
6
7
8
9
10
11
12
13
14
15
16
17

Mid-term Production Process Standards

M-47




NO

I™=v

RATI

- =

STATUS

CATZ
-G3RY

=25
coMM

Aczuracy scandard of hatch cover

0s
cs8

¥MASS
ABS

N/T

a3

Accuracy standard of rudder carziar

06
03

NI

a3

Accuracy standard of joinar door

Qs

N/T

Q3

10

15

14

15

16

17

- Mldetern

Aczuracy Standards

M-d8




o - et crs | 92, [ 22
j | Accuracy standard of principal hull 06 - N/1 04
dimensions a8
o | Accuracy standard for deformation of 06 - N/T 04
hull form 08
3. 2;;3:::252;:1&:6 for dimensions of gg - 1/8 04
4 | Accuracy standard of curved shell plate gg - I/8 04
5 | Accuracy standard for fabrication of 06 - 1/8 04
hull structural member 08
6 | Accuracy standard for alignment and finishing gg - 1/8 04
i7 Accuracy standard for dimension of gas cutting gg - I/8 04
8 éz;:}-r:gu Zt:zrzgard for welding bead of gg " MASS I/ 04
9 | Accuracy standard of rivet and rivet hole gg - I/8 04
10 | Accuracy standard of hatch coaming gg - I/H' 04
11 | Accuracy standard of opening gg - /g | o4
12
15
14
15
16
17

Mid-term Accuracy Scandards'

M-49




o 7=y iz | s | Some | o
1| Accuracy sctandard of shaft alizument gg WASS I/8 il
2 | Accuracy scandard of szara Sube bush gg MASS /8 11
3 Accuracy standard of intarmediacs shaft beariag .gg MASS /8 11
& | sccuracy scandard of propeller shaft ¥ lwmss vz | un
5
8
7
8
9

10

11

12

15

14

15

16

7

Mig=cerm

Accuracy Scandards

M-30




. e I P
1 | Accuracy standard for assembly of piping gg - 1/8 13
2 | Accuracy standard for pipe bending gg - I/8 13
3 ?gz:acy standazd ?or assembly of butt welding gg - 1/8 13
3 ;;;?;ﬁn ;:sandard for ficting anglle of - gg - 1 /‘H 13
5
6
7
8
9

10

1

12
13

14

15

16

17

Mid-term Accuracy Standards

M-51




LONG-TERM STANDARD ITEMS

L-0O



RATIO CATE | F-25
NO ITEM -maLE | STATUS | _comy | covd
02, 04} aABS .
1 | Water tight door 05, 08} JIS N/T | 03
04, 05| ass 03
1/8
2 | securing device for carge hatch cover 08, 09| ABs
04, 05] MASS g 03
J | Mast, Derrick posc 07, 08} ams
, 04, 05} ,ae N/I 03
4 | Ventriser (cargo/inert gas vent) 08, 09
. . 03
5 | Pressure vacuum breaker gg’ gg ABS I
6 | Container lashing device 08, 09| ABS /
03
7 | Independent tank (miscellaneous use) gg’ 83 - 1/8
]
03
8 | seats for fitting and equipment g;" gg - H
4
9
10
11
12
13
14
15
16
17

Long-term Products Standards

L-1




1| Afx inlec and ouclac pieces g;: gg | MASS 3 Q5
2 | puce and accessorias g;: gg MASS H 05
3| cancmy . ool - ;] os
4 | Atz haceh cover ool - 3 0s
5

6 .

.7

8

10

15

16

7

Long=-term 2Toducss Standavrds -

L-2




NO

ITEM

RATIO
-NALE

STATUS

CATE
-GORY

25
coM

Antenna post

04, 05
07, 08

10

Seats for electric equipment

{04, 05
07, 08

10

-1'J

Protection cover for electric fittings

.and cables

04, 05
07, 08

10

10

11

12

14

15

16

Long~term Products Standards

L-3




NG

=

RATIO

- —

STATUS

CATE
-GCRY

7™~25
coM

Seac of fuel oil valve cest pump, etc. faz

aain diesal engine

D4, 05
07, 08

Cleaning tabla of purifierx, etc.

R4, Q5
07, 08

13

14

15

16

17

Long=term 2Toducts Standazds

Lot




" e AR EAE
1! pPipe penecration piece gg: 334 gés /4 13
2 | Pipe support gg: gg MASS B 13
3 Independent sctorage tank for fuel oil, 04, 05 MASS B 13

. 1 lubricacing oil, cooling water etc. 08, 09
4 | Sea chest grating gg: gg ABS H 13
5
6
‘7.
8 .
9

10

11

12

13

14

15

16

17

Long-term Products Standards

L-5




1| Desiznm scandard of s:ﬁer:ng syscam g; :ggs I 23

2| Design scandard of bav‘ch:us:a: gg MASS I 03

3 | g::ign s:an:azd of container stocwage gf; ABS T 03

4 | Desizm standard ¢f lumber handling 04 - T 03
and lashing cs

5 |  Design §§aidard of heavy cargo hzndling gg - I a3
and laspiag

6| Aipplicacion scandard of gaskae %% - | 03

7

8

9

10

11

12

13

14

15

16

17

Long=tern Desizn/Engineering Standards

L-6




NO ITEM ‘_’ﬁg STATUS f‘.—fﬁ% g;f&
1 | pesign standard of shell comstruction gg ABS B 04
2 | Design standard of forwa?d.hull construction gg ABS H 04 .
3 | Design standard of aftward hull comstruction gg ABS H 04
4 g:zigznzzzngZES of bottom construction gg ABS g 04
5 | Design standard of double bottom construction gg iggs H 04
6 | Design standard of watertight bulkhead gg ig:s | B 04
.7 Design standard of deep tank bulkhead" gg i%gs B . 04
8 | Design standard of swash bulkhead gg iggs H 04
9 | Design standard of compensation for bulkhead gg ABS 34 04

opening

10 | Design standard of upper deck construction gg i%gs B 04
11 | Design standard of round gunwale and shell top gg‘ -ABS AR 04
12 | Design standard of compensation for uppef deck gg ABS b 04

opening *

13 | Design standard of machinery space comnstruction gg ABS B 04
14 Design standard of pump rocm construction gg ABS B 04
15 | Design standard of bulwark construction gg ABS | H 04
16 | Design standard of companion construction gg - )9 04
1?' Design standard of winch house construction gg - 2. 04

Long-term Design/Engineering Standards

L-7




: RATIO . CaTS | 725
o = -xarz | ST | gory | cove
04
13 | Design standard of deck store coascruccian 08 - 2 0&
. 04 . :
19 | Design standard of top side tank construction a8 ABS B a4
: ,
20 | Design standard of hatch csaming g‘; .‘igsss g g4
. 04 MASS B 04
21 | Design standard of chain lockar 08 ABS
22 | Design standard of pillar and scanchion gg : ﬁgs | 8 04
"2 Design standard of vent trmk fitzed om 04
3 taeeT? amoamadene. oo o _ ADC 3 0‘
Ly D e Uil 08
. 04
24 |Desiga standard of superstructurs couscTucsion 08 ABS g g4
05
25 | Design standaxd of wind raflector 08 = . o
25 Desizn standard of aix guide placa 04 - 4 94
B for smoke prevention 08
04 MASS A
27. | Design szandard of ruddar and rudder scock Q8 ABS i .0
) 04 ) é 04
28 | Desizn standard of sterz frame 08 ABS
g9 |Standard zethod for prediczion and comcrol of 04 - T 04
7 |hull vibracion 07
o T 04
30 | Standard zechod of facigue sctrengeh caleulation 07 = -
!

]
!
i

Noa< on /Tnoinosarine
eglg gngering

L-3




RATIO CATE | =25
No ITEM ~naLE | STATUS | _gony | comn
1 |Design standard of cargo hold refrigeration 04 3151 1 05
08 MASS
system ASHRE
2 2;:ig: standard of cargo hold dehumidification gg MASS 1 05
3 Stanaard method of temperature control 04 MASS I 05
.| for air-con system’ 08
3 | Standard method of temperature control 04 3
for refrigeration system 08 YASS I 05
Design standard of alarm system for refrigerated| 04 -
5 provision chamber 1] IEEE L 05
Installation standard of electric 04
6 central heater 07 UL 8 05
.7 Installation standard of air-washer and 04 - " 05
‘| alr-filter 07
g | Application standard of ventilator head 04 - g 05
. 07
9
10
11
12
13
14
15
16
17

Long-term Design/Engineering Standards

L-9




IT= . .

RATIO

-

STATCS

CATE
-3

=25
coMM

syscam

Desizn sctandard of comtrol & inscruzencacion

g4
Q7

4AS3
ABS
I=C

/8

g6

n

10

5

14

15

16

Long=tera Desizn/Ingineering Standards




_ ) RATIO | CATE | F-25
Ne 1TEM -nie | STATOS | gory | com
. MIL
Design standard of contamination and 02 N
1} potluei 1 04 uses 1 ¢ 07
pollution contro 0CTME
02 IMCO
2 | Design crizeria of sound level on board vessel 04 MASS N 07
MIL
3 Design criteria of vibration level on boazd 02 MASS N 07
_vessel : 04 ABS
4 | Design standard of noise control on board vessel g;" IMCO N 07
\]’ -:
5 Design standard of fire prevention and 04 ABENS? : N 07
safety requirement 07 é"gfgs
6 | Design procedure forpreviously built ship 04 MASS H 07
absS .
7 | Application standard of microfilm 04 MIL B 07
MASS
Standard procedure for development and 0 4 - " 07
8 | control of computer programs
- H
9 Application standard of computer program 04 o7
) - H
10 | standard procedur_e for computer data control 04 07
06 | E
11 | prawing format of key plan ABS /8 07
MIL
12 | Drawing format of yard plan 04 ABS I/H a7
' 06
135 | Standard procedure for drafting of docking plan| 04 - H 07
14 | Standard procedure for material control gg - H 07
05 - i |o7
15 | standard procedure for purchasing material 06
04 MIL
16 | General requirement of reliability program 08 ABS 1/ 07
17 | General requirement of quality assurance gg MIL 1/8 07

Long~term Design/Engineering Standards

L-11




RATIO N CATE | ™29
NO oo narz AT | Gony | o
: 04 - 3 1l
1 | Dasizn standazd of propeller overhaul device a7
Q4 b 3 11
2 | Design standard of scack a8 MASS
Inseallacion scandard of incinezacor for 04 - 1/8 pad
5 | dsusad oil 07
Design standard of crude oil burning devics 04 A3S I/8 &4
4 | for boiler a7
5 |Desizn standard of pollution abacazment system Qs wass | L/ 11
and eguipment Ior stack amission a7 N
Design standard of supply amd exhaust vtn:..a:ia& 04 wass | /2 11
6 system for emergency 3enerator 07
7
8
9
10

12

i3

14

15

16

17

Long-cef: Design/Engineering Standazrds

L-12




o e ' Mg | smrs | S0 | o
1| Symbols of piping insulicion gg - H 13
2 | Guidance for numbering of pipe fitting 8: - H 13
3 'Numbering systen for pipe fitting gg - H 13
%4 | Sub=code of piece-drawing for piping gg - H 13.
5 | Numbering sy.stem of piping gg - B 13
6
=
8
9
10

11
12
15
14
15
16
17

Long-term Design/Engineering Standards

L-13




. RATIO | om. CATS | F-25
No = -narz | SATS | sory | comy
- - : ° Ol \x 93
1| Terminology of qualizy conszol %% JIs s
2 | Terminology of test and inspection gi JIs 3 93
. 01 MIL ¥ 93
3 | Terminolegy of relizbilicy and maiacanabilicy 04 IIS
T £ sas o1 N 93
4 | Tarminology of safacy 04 -
. e oL ¥ 93
5 | Termizclogy of matcarial contzol 04 -
6 | Terxizology of corrosiom comtzol gi - X 93
- " ‘ o1 - N 93
7 | Terminology of paiating %
8
9
10
11
12
13
14
15
16
17

Long=~tarm Desizn/Engineering Standards

L-14




NO

ITEM

STATUS

CATE
-GO0RY

F-25
coMM

Solvent for marine use

02

Enamel for marine use

02

Anode

02

10

11

12

13

14

15

16

17

Long-term Functional Performance.Standards

L-15




NO Iy -mﬁg STaTUS -cggiz Py
1| Side pors gg ¥ASS z 03
. @ | Cargo hatch cover gg gs 1 03
3 -Founda:ion for machinery gg A3S B 03
4 | Steertag gear or 0 iggg I | o3
SOLAS
5 | Rudder carzier 0 [ASS g | o3
08
6
7
8
9
10
n
12
135
14
15
16
17

Long~term Functional Performance Standards
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RATIO | . CATE | F-25
NO ITEM wa1m | STATUS —GORY | cov
(VR
MASS
1 | Cargo hold refrigeration .plant 8: ABS 1 05
al .
2 | Cargo hold dehumidification plant ° 04 MASS I 05
i 08
a1
3 | Ice cube maker 04 MASS b 05
08
4
5 .
6
7
8
9
10
11
12
13
14
15
16
17~

Long=term Functional Performance Standards
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L-18

NO ™ m STATIS .C:;TB 2'3.2 ;
gl
1 | Jack crane g’a‘ ABS z o8
2 | Elgvator gls. %s /R Q8
3
4
5
3 .
'7
8
9
10
11
12
i3
14
15
16
17
Long=cara Funczional ?er:‘omaﬁca Standards




RATIO CATE | F-25
NO ITEM —xarz | STATSS | _gory | conet
01
1 | Main diesel engine 04 MASS I u
038
01
2 | Propeller 04 MASS I 11
. 08 -
) . 01
Analysis equipment for boiler feed water
3 | and exhaust gas . gg MASS I 11
4 | Incineracor of disused oil 82‘ - I/8 11
5 | Exciter gg ABS B 11
6
7
8
9 .
10
11
12
15
14
15
16
17~

Long-term Functional Periormance Standards
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L-20

o 7= Y| sers | Sy | G
Jl
" 3| Sceam tzap gg T . =
ud

2 Special valves gg - z 3
3

4

5

6

'?

8

9

10

12

12

13 ~
- 14

15

16 B}

1?'

Long=-term TFunctional Performance Standards




NO

ITEM .

RATIO |

STATUS

CATE
-GORY

F-25
coM

Inspection standard of bow thruscer

01, 03
08

MASS

03

Inspection standard of special eguipment

a3
08

03

Standard method of sea trial and

. test for hull part

01, 03

08

03

10

11

12

135

14

15

16

17

Long-term Testing/Inspection Standards
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NO

IT™=

RATIO
~NALS

STATUS

7=25
coMM

Inspeczion 3tandard of airsizhtaess for
aull constzucsion

03
03

04

Inspection standard of watartighrness for
Aull consezucstion

a3
a8

Q4

Standard method of megauremencz for

- local vibrazioca :

a3
a8

04

10

11

14

15

16

17

Long-term Taesting/Iasvecrion Standards
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: RATIO CATE | F-25
ITEM -NALE | STATUS | oy | covd

Inspection standard of cargo hold 01 égg I as

refrigeration system on board 03 MASS

Standard method of noise measuremeat 01 AMCA I oS

for fan

03

10

11

12

13

14

15

16

17

- Long-term Testing/Inspection Standards




1 {Genersl requizemenc of calibration for =acar gg I N/T a7
2 | Ganeral Tequizemeat of cersificacicon for zecar gg ASTM | N/T 07
3. .Ga:ural teqd:m: of carsificacion for vessel gg g:sss N a7
4 | Standazd of underwater inspection iz lieun of o1 A3S e a7
drydocking survey _ 03
5 | Ganeral :equ.;‘.:emn: of model zast gg ﬁs /3 07
6 | Ganeral requiremenc of workshop tesc g% SY‘ASJ&SE I/8 a7
-7_ Standard mechod of environmencal tese N |m sz | @
8
9
10
1;,
12
15
14
15
16
17

Long-term Testing/Inspecsion Standards
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NO ITEM e | STTes | 200 | Co
1 i Inspection standard of deck crane g‘;" 031 ams i 08
2 Inspection standard of deck crane or beard gé’ 03 ABS I 08
3 | Inspection standard of elevator gg ggs I 08

T 03 UL I

4 | Inspection standard of elevator on board 08 ABS 08
5

6

7
8
9

10

11

12

13

14

15

16

17

Long-term Testing/Inspection Standards

1.-25




™= .

“NALZ

RATIO |

STATTS

CaT2
-30RY

Iaspacsion standard of iacineratsr for
disused oil om board

a3
Qs

/8

Standard zachod of sea t=?al and tesz for
nachicery pars

g1, a3
Q8

/8

10

12

12

13

14

15

16

Long=terz Testing/Iaspection Standards

L-26




RATIO CATE | F-25
NO ITEM -NALE STATUS _GOoRY | oM
: MASS
1 Work process standard for surface preparation a6 FED q 02
of coating 08 <5PC
06 MASS
2 | Work process standard for coating 08 MIL H 02
- DoD
3 | Work process standard for zinc-coating 83 ASTM B 02
4 | Work process standard for putty-work gg MARAD | H 02
5 | Work procesg standard for fitting of anodes gg - H 02
6
7
8
9
10
11
12
13
14
15
16

17

Long-term Production Process Standards

L-27




pooo . e

CATS
~GORY

r-25
ca

Work process standard for inscallacion of Qs
concainer scowage and lashiang equipment 08

Q3

Work process standard Zor leveling and 06
adjusting of contacs suriace Q8

a3

10

11

14

15

16

17

Long=term DProduction PTocess Standards
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NO

ITEM

RATIO
~NALE

STATUS

F-25
coMM

deck cranes

Work process standard for installaticn of

06
08

ABS

08

10

bd
E]

14

15

16

17




RATIO CaTS | 7=2%
No = -NALZ -GORY | COM
1 | Work process standard Zgr inscallacion of 06 3
elaczric equipmenc a8
o | Work process scandard for fitcing wacer cight 06 10
cable glands of elactzig equipment Q8
5 | Work process standard for easthing of g6 10
_eleccTic equipmenc 08
4 | Wotk process standard for aperaticn and Qs 10
adjusczenc of electric equipment Q8
5
6
7
3
9
10
11
12
15
14
15
16

17

Long=tarm 2roduccticn Process Standards




NO

ITEM

RATIO
-NALE

STATUS

CATE
-GORY

F-25
coMM

Work process standard for fi:iing stern bush

06

Work process standard for preparation of
shaft coupling bolt

06
08

Work process standard for repairing propeller .
.defects by welding

g6

I/8

10

11

12

13

14

15

16

17

Long-term Production Process Standards

L=-31




¥0 ITEY BT | rares | B2 | 222
1| Applicacion szandard of welding zachine gg = g 12
o | Wark process standard for welding gg I, 1/8 12
3 | Work process standard for braziang gg - -1 12
4 | applicacion standard of welding mechod 83 - B 12
5 I:qz.-k pracess standard for stTess relief gg JIs I/e n
afzer welding

g | Work process standard for heac treacmenc gg ABS g | 12
afzar welding

7 | Standard conzcTol paramecar for welding gg = B 2

g | Work process standard for corzosicm control of gg " ABS I/= 2
walded parss

9

10 }

n

12
13
14

15
16
17

Long=-term Praduction Process Standards
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NO

ITEM )

RATIO
-NALE

STATUS

CATE
-GORY

F=25
coMM

Work process standard far assembly of
non-ferrous pipe

06
08

13

Work process standard for piping insulation

06
08

13

10

11

12

15

14

15

16

17

Long-term Production Process Standards
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Na

(ITEM

RATIO

-

- >

STATUS

cats
~-30RY

=25
coMy

Accuracy standazd for positiocning ot
equipment

06
a8

a3

Accuracy scandard for side port

Qs
08

MASS

1/8

a3

Accuracy standard Zor contaizer stowage
and lashing equipment

Q6
08

- I/H

a3

w

10

11

14

15

16

17

Long=-term Accuracy Standards
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NO

ITEM

RATIO
-NALE

STATUS

CATE
-GORY

F-25
coMM

Accuracy standard for laying deck crame rails

06
08

ABS

/8

08

Accuracy standard for installation of
elevator

Q6
08

ABS

I/8

08

10

11

12

13

14

15

16

17

Long=-term Accuracy Standards
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APPENDI X 11-C
CONTENTS OF STANDARDS
DOCUMENTATI ON

The deecriptions that shold he contained in
standards documentation are as fol | ows:

1. SCOPE OF APPLI CATI ON

The characteristics of the standard should be
clearly described together with the standard's name,
including the followng.

1) Scope of application

Extent and/or conditions of usage
Usage excl uded

Standards referred

Qther necessary remarks

=)

~ o

)
)
)
)

(35

2. STANDARDS FEATUEES

The standard's structure, shape, size, dinenaiona,
material. functional Performance, rnanufacnring
met hods, usage, etc. should defined to describe its
features. These description will be conprehensible
by listing themin a Table, using synbols (e.g.
al phabets, nunerals) to define their grade or class.

The following is an exanple of the Table:

Features Mathod of description Example
Structure, shape, ... type Watertight,
Round type.
Size, dimensions, (indicate msasures) AxBxC
Matarial, (name, grade) Cast iron,
Grads A
Characters, (physical Hard, fire-
characteristics) proof.
Appearance, mode, ......... mode Liquid
Manufacturing
method, J—.7 .1, | A Method

pur pose, Form (use) Transfor of

water.
Starting method,  ........ method Manual
Sywem, cocnseses SYBLRIR Fuel system.

3. EXPLANATI ONS

To provide a clear understanding of the back-
ground to the users of the standard, it is advisable
to add sections to the document descrihbing how the
standard had been devel oped This explanation will
also facilitate identification of the logic when any
revision is required in the future.

The explanations shoul d inciude the follow ng
not es

1) The objective of the
i) Necessity of the standard
ii) Boundary condition, etc.

2) procese of devel opment
i) Date of developnent and issuer of the
standard

ii) Name of developer or drafter and the date
the draft wasiisued

iii) Name of the organization which eval uated
the draft and the date when the evaluation
was conpl eted

iv) The date the standard wee issued or
enact ed

3) Technical back data:

Technical back data and calculations that con-
stitute the standard, and basic conditions to attain
the standard’s objective.

4) Rational of revision:

The rationale of revision, its contents, date of
revision.

4. REFERENCES

Examples of JIS standard documentation are
attached for reference.
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Table 1 .
Na, Commnaunt Maewrinl
1 Fou IS G 3106-SM &1, 1S G 3101+5S 41, J15 G FS63TPC 38 'or STIC 42,
) or JIS & JA55=332T 3T e STIT 42
2 Benipinar IS G 3106534 <1 ar IS C J101-5547

-l e v __a

_mmwmmxwmmwmumwdl
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. Exnmpie:  Sellsed 100 or JIS ¥ 2001-100
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Refesence Standarde: °

JIS C3101 = Roiled Sieel for Gemeral Structeee
JIS & 3358 = Rolled Stexis for Weided Structwr

. JISG 3454 « Carbom Siec Fipes for Pressure Servien
JIS © 3456 — Carbon Steel Pipex for $Egh Temperzture Serviex
JIS £ 3525 = Wire Rooe

rooe

JISL 2301 — Hard and Bagz Fibre Ropes
Relumd Standacde . '

. MSG3193 ~ Dimessions, Weight and Pormiasiole Variztions of Hot Roiled Steel Plater, Sheets 2nd Steip
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roas - F 3003-1975

General Requirements for Construction of
Electric Ligaung Fittings (Inzndescent Lamps)
far Marine Use

1. Scepe ) . - .

This Japancse Industrial Standand speciiies general requicemestz {or constructioe of marine diectric fichting
fittings (hercinziter teferred o a3 “Gsung™), the light source of waich & ncasdescant iy ceniorm to this
standand, - . . .

Noucili  “Fittiags for spanial ast™ sesne flasse-penst Eytming Gotings and the Sha. ) '
Romaris l-ﬁ.-lh‘-'--‘—-h-h-'-( { s in soserinnns vl the inersnsiannd
Symass of Uime (SI), and pven fax refarmas aniy,
3 Defimitions .
21 Corresien~Resistant Matwrinis  The cocronion-cetistant materiais are mainty 1< foilowss
i Copoe. brast, bronze, mickei copper allay. berviliam copper. mckel copper zme alloy. axckel coppe sieon
alloy, axckel copper ziuminium allay, 2usicnile COITOLION-. Sistaag Stocl,
2> Fhmemetardant Maceriais The {lamewetardant maieriais are thase wiich do act rznomt {lawe.
They may pertiaily bura out in the tests described below, but the length of the damaged portion resulting from
burming skall be 50 me ar jex,

(1) The test shail be crvied 0wt 2t noamsi tempersture under windles condition,

(2) The tent pisce shail be 2 strip of 170 mm long oc smoce, 10 mm wide 2nd J ows thick,

(3) The text pisce shail be swspended by thin metallic wire or the ke with the longitudmal -axis-beng

nclined by 45° and the transversal axis being horizoatily beid,

(4) By uting 2 Sumsen burmer for city g2, {lame chall be so sdustad that & mzy become vertical in the

aiy with {lame beight being 2pproximatcly 125 mwm 3ad its biue lame poction being 2ppraxumately
35 owm, and the lip of the tiue (Tame portion thaill de 2ppied (o the lawer ond of et peece,
Appication of U {lamne 520 be repested five tizmmes at 15-moond atervais, ach bong foe 1S seconds
x 2 Lo, .
23 Dowble lmsuistion  The.double insuistion mezns ta provide aa insslanoa for metzilic operating parts,
ctc.naddmouw&m{mdmmmwutomm&hmmﬁumm
cused by bmakdawn of the functionsi inmuiztion aﬂ’ut-a.

5 T%e!?d.i-g
3! Chamilicotion by Conditiens of Imtalistien  The Gttings shall be chasified intto the followang types
according 10 conditions of inmallations
(1) Serface type: anmﬁw@&mam&d-t&mﬁnd
the criling oc wall,
(2) Flwh type Mwmﬂmh&ma%ummu
= the ariling or wall.
32 QCmification by Waterproaf Protection Tbcﬁnug:hﬂacd:mﬁdmd\cfo&mn;zypu--
accoedance wth waterproof grades .
(1) Drip-proal type Thmshﬂlbcfoundnnnpofpaunnaaohmumdmmm
tested in sccordance with Class | sprniling test speaiied ia JIS F 300L
2) Splsh-prool type:  There shall be {ownd no sign of penctration of water comndered detrimmntal
when tested in 2croedanes with Class 2 spaskling test speciiied in JIS F 3001,
(3) Wexther-prool types  There shall be found ao tiga of pewetration of water considered detrimantal
when tested in 3ccondance with Class 3 spankling text speaified in JIS F 3001,
(4) Imemersiespcool typez  There shall be found ne sign of penetrause of water considered detrimental
wrhen tested in acoordaacw with Class | o 2 immersion test spacifiad in JIS 7 300L.

4, Compenmt
The components of (ittings shall, a5 a rule, be 23 specifind ia Jrpnese Indwsinal Standaeds and suited for
the perpocs of fittings. As for materiais and construction, § and 7 of this standard thafl be applicd, Main come
MMW;W&R{MWG .
(1) Lamy beider: hnphddushaﬂbcs:paﬁdmlﬁ?“ﬂlathc quivelene. The equivalo
uncs siall comply with the follawing req 122
{a) lasulscor thall be of parcelain, moulded synthetic rouin, or the ke,
() Vﬂ\nuytunn:i:mqlthWnammMnfmfm—m
- . shock, Ce. - - ae .

e ovs . - —

(c) Coaduantpna hmgw;mduﬂhﬁpwbmwbqﬁum

C-(5) ' .
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APPENDIZX ITI-D
EXAMPLE OF SYSTEM CODES

(Example) 21510

{leee=m

3| - ;0:'6'o§2
Semrg—  S——

Committee Technical System Iten

L o o o

Code Sub-Comm. GCode Code
Code
Technical Sub- System Ttem
Committee Code Code
01 01 Steel
(Material) 02 Non-Ferrous Metal
03 Non-Metal
o4 Testing
99 Miscellaneous
02 01 Painting
(Coating) 02 - Insulation
03 Deck Composition
- 9 9 Miscellaneous
03 01 Masts, Derrick Posts
(Outfitting) 02 Doors, Closing Appliances
03 Outboard Fittings
04 Ladders, Hand rails, Awnings,

Canvas Covers

(@]

= B O O O O
= O 0 0 ~3 & \Wn

Communication, Navigation =
Equipments

Life Saving Equipments
Galley, Sanitary Equipments
Fire Fighting Equipments
Anchors, Anchor Cables

Cargo Blocks, Ropes, Shackles
Accommodation Joiner Work
21 Air Conditioning System

9 9 Miscellaneous




Tachnical Sub- Systan T=am

Commistee Code Cade:
0k 01 #ull Structure, General
(Zull Stzucture) 02 Larze Casting & Forging
) 03 Auxiliary Machinery Seats
04 Special Steel Sitructures
9 9 Miscellaneous
06 03 General (Inspecsion,atc.)
(Ship Control %) 02 Automatic Control,Engine
(Automation ) Room Remo%a Control System
03 Machinery & Navigationall
) Measurenment Instzruments
Q4 Tlectric Noise, Envizorment
Conditions
99 Miscellanecus
07 01 General
(General Suppers) 02 . Symbols, Terminology, Units,
(Requirements ) Marks, eic. )
) 03 Engineeing, Production,
General
o4 Testing, Inspection
S 9 Migcellaneous
03 01 Steering Sys<Tem
(Deck Mzchinery) 02 Mooring Systam
03 Cargo Handling System
ob4 Nindlass
g9 Migseellaneous
10 01 Elecizic Outiitsing, General
(Zlectric & ) 02 Generator System
(ZLectronics) 0 3 Electric Motors, Zeasers
o4 Lighting & Signal Lamps
Q5 Ilactric Communication,

Electric Navizastion Zguirment




Technical Sub-

System

Item

Committee Code Code .
10 06 Wireless Telegraph System
(Cont'd) 07 Cables
08 Distribution Fittings
29 Miscellaneous
11 01 Machinery Outfitting, General
(Machinery) 02 Main Engine, General
03 Shafting, Propeller, Reduction
Gear
04 Boiler, General
05 Burner, Uptake, Funnel &
Attachments
06 Auxiliary Machinery, General
07 Aux, Machinery Prime Movers,
.Pumps, Air System, Purifiers
08 Heat Exchangers
09 Miscellaneous Tanks
10 Access Arrangement (Gratings,
Ladders, Floors)
11 Invetories, Tools
99 Miscellaneous
12 01 Generzal (Inspection, Quali-
fication of Welders,etc.)
99 Miscellaneous
13 01 Pipe Outfitting, General
(Pipe System) 02 Basic Components (¥alves,
Flanges, Joints)
03 Hull Piping System
oL Machinery Piping System
05 Accessories
99 Miscellaneous
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